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FOREWORD 


This  report  pertains  to  a study  of  the  disposability  characteristics 
of  104  military  packaging  materials.  The  work  for  this  study  was  per- 
formed under  Task  10,  Project  D552. 

In  the  development  of  the  recommended  disposal  technique  for 
the  military  packaging  materials,  it  was  necessary  to  define  their  dis- 
posal characteristics,  to  review  available  disposal  processes,  and  to 
develop  and  employ  an  analysis  methodology  that  utilized  a standard 
set  of  evaluation  criteria.  The  results  of  the  analysis  were  presented 
on  standardized  fact  sheets. 

During  this  study,  a wide  range  of  related  literature  was  collected 
and  reviewed.  A complete  list  of  this  literature  is  included  in  the 
Selected  Bibliography,  Appendix  E.  Previous  work  that  especially 
influenced  the  content  of  this  report  included  the  following: 

. The  Role  of  Packaging  in  Solid  Waste  Management,  1966 

to  1976,  Arsen  Darney  and  William  E.  Franklin  (of  Midwest 
Research  Institute),  for  the  U.  S.  Department  of  Health, 
Education,  and  Welfare,  Bureau  of  Solid  Waste  Management, 
Contract  No.  PH  88-67-114,  Publication  SW-5C,  1969. 

. Solid  Waste  Management  of  Plastics,  Arthur  J.  Warner, 
Charles  H.  Parker,  and  Bernard  Baum  (of  Debelle  & 
Richardson,  Inc. ) for  the  Manufacturing  Chemists  Asso- 
ciation, Project  1440.2,  December  1970. 

. Handbook  of  Chemistry  and  Physics,  Charles  D.  Hodgman, 
Chemical  Rubber  Publishing  Company,  Ohio,  35th  Edition, 
1954. 

This  project  was  carried  out  by  Booz,  Allen  & Hamilton  Inc.  The 
principal  investigators  were  Mr.  Stephen  J.  Yurasits  and  Mr.  Kunj 
Behari  of  Booz,  Allen  Applied  Research  in  Bethesda,  Maryland,  and 
Mr.  Duncan  P.  MacArthur  of  Foster  D.  Snell,  Inc. , in  Cleveland. 
Project  Officer  for  the  U.  S.  Army  Natick  Laboratories  was  Mr.  Jesse 
D.  Hill,  and  th?  Alternate  Project  Officer  was  Mr.  Raymond  T.  Mansur, 
both  of  the  Packaging  Division,  General  Equipment  and  Packaging 
Laboratory. 
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ABSTRACT 


Fact  Sheets  on  the  disposability  characteristics  of  104  commonly 
used  military  packaging  materials  are  presented  in  this  report 
together  with  the  methodology  used  in  their  development. 

The  report  is  divided  into  two  parts;  the  first  part  being  a 
brief  introduction  to  the  Fact  Sheets  and  the  Fact  Sheets  them- 
selves, and  the  second  part  containing  a complete  description 
of  the  analysis  methodology. 

The  methodology  is  described  in  detail  to  show  how  packaging 
materials  were  selected  for  analysis:,  how  the  materials  were 
categorized;  the  general  disposability  chcract eristics  of  each 
category;  the  applicable  waste  managcr.cn  .methods;  and  the  de- 
tailed sequence  that  was  followed  during  : . analysis  to  finally 
determine  the  disposability  of  each  material  by  each  applicable 
waste  disposal  process.  The  methodology  therefore  reveals  an 
approach  that  can  be  used  in  the  future  as  new  packaging  materials 
are  introduced  and  require  analysis. 


I.  INTRODUCTION 


This  study  was  conducted  to  determine  the  best  disposal  methods 
to  be  used  for  individual  military  packaging  materials.  The  results  of 
the  detailed  paper  analysis  were  described  on  an  individual  summary 
Fact  Sheet  for  each  of  the  104  military  packaging  materials  considered. 
The  Fact  Sheets  were  prepared  to  be  useful  references  for  military 
installations  and  to  offer  guidance  in  the  selection  of  environmentally 
and  economically  sound  treatment  and  reclamation  or  disposal  processes. 

A detailed  technical  discussion  of  the  overall  approach  that  led 
to  completion  of  the  summary  Fact  Sheets  was  also  prepared  for  use 
by  Natick  Laboratories  as  a reference  for  possible  future  analyses. 

This  analysis  approach  employed  the  following  basic  steps: 

. A list  of  104  materials  was  prepared  in  close  coordination 
with  Natick  Laboratories.  The  material  categories 
included  chemicals*  * glasses*  metals*  papers*  plastics* 
textiles,  and  woods. 

. The  disposability  characteristic  > of  packaging  materials 
were  defined  for  each  available  process. 

. The  alternative  processes  available  for  the  disposal  of 

packaging  materials  were  reviewed.  The  possible  disposal 
alternatives  included  reuse,  recycling,  pyrolysis,  com- 
posting, baling,  incineration,  sanitary  landfill,  sea 
disposal,  and  subjecting  to  microbial  treatment. 

. A comprehensive  review  of  current  related  literature  was 
made  and  related  manufacturers  and  trade  associations 
were  contacted  to  examine  the  present  disposal  technology 


* 


The  term  "chemical"  is  being  used  throughout  this  report  to 
denote  liquid  materials  such  as  1*  bricants,  cleaning  fluids,  and 
preservatives  at  the  express  request  of  Natick  Laboratories. 


and  to  identify  related  studies  that  have  been  conducted  in 
the  disposal  of  waste  material. 

. i. 

The  alternative  solid  and  chemical  waste  disposal  processes 
were  logically  arranged  to  display  the  sequence  in  which 
they  could  be  used. 

. The  Summary  Fact  Sheet  format  for  solid  materials  and 
for  chemical  materials  was  finalized  to  permit  a standard 
presentation  of  the  results  of  the  disposability  analysis. 

. Criteria  were  developed  to  standardize  the  analysis  of  each 
material.  The  three  fundamental  criteria  classes  were 
environmental,  operational,  and  economic. 

. A methodology  for  employing  the  criteria  was  developed. 
Utilizing  the  methodology,  an  analysis  was  performed  to 
determine  the  preferred  disposal  process. 

. The  results  of  the  analyses  were  entered  on  the  Summary 
Fact  Sheets  for  each  individual  material. 

Although  this  study  was  not  intended  to  quantify  the  amount  of 
military  waste  materials,  an  indication  of  the  magnitude  of  the  overall 
waste  generation  problem  at  U.  S.  Army  facilities  is  shown  by  the 
refuse  data  that  is  displayed  in  Table  1. 
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II.  DESCRIPTION  OF  THE  METHODOLOGY; 
DEVELOPMENT,  AND  APPLICATION 


This  chapter  of  the  report  is  organized  into  four  separate 
sections.  These  sections  present: 

. The  manner  in  which  the  materials  were  selected 
and  grouped  in  generic  categories 

. The  general  disposability  characteristics  for  each 
material  category 

. A summary  of  wa&>o  management  methods  that  are 
applicable  to  packaging  waste 

. A summary  of  the  criteria  developed  and  methodology 
utilized  to  determine  the  preferred  disposal  process. 


1.  SELECTION  OP  MILITARY  PACKAGING  MATERIALS  TO 
BE  INCLUDED  IN  THIS  STUDY 


The  list  of  military  packaging  that  was  selected  for  analysis 
was  developed  in  close  coordination  with  officials  of  Natick  Labora- 
tories. The  selected  materials  represent  those  that  are  most  com- 
monly used  and  are  presented  in  Table  2. 

Although  the  list  of  materials  is  not  meant  to  be  all  inclusive, 
it  does  represent  a broad  overview  of  the  common  materials  that  are 
used  for  military  packaging  purposes. 

Table  2 provides  each  of  the  following  descriptions  for  the 
individual  packaging  materials. 

. Material  Number — A sequential  numbering  system  has 
been  employed  so  that  one  number  is  assigned  to  each 
specific  military  packaging  material.  This  same  number 
for  each  material  is  identified  on  its  Summary  Fact 
Sheet  and  on  its  Numerical  Process  Evaluation  Matrix, 
which  appear  later  in  Chapter  III  and  Appendix  C,  re- 
spectively, of  this  report. 
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Table  2 

Common  Military  Packaging  Materials 


(MATERIAL 

NUMBER 

CATEGORY/ 

NAME 

COMMON  NAME 
(FORM) 

USE 

FED/MIL. 

SPECS. 

CHEMICALS 

1 

ACETONE 

ACETONE 

(LIOUID) 

SOLVENT 

O-A-51 

? 

BENZENE 

BENZOL 

(LIOUID) 

SOLVENT 

VV  B 231 

3 

CARBON  TETRA- 
CHLORIDE 

CARBON  TETRACHLORIDE 
(LIOUID) 

SOLVENT 

4 

CORROSION 
P r .VENTIVE 

CORROSION  PREVENTIVE 
(FLUID) 

PRESERVATIVE 

MIL-C-6S29 
MILC  15074 
MILC  16173 
MILCB1304 
MILC  11796 

5 

CORP  ,-iON 
PREVENTIVE 

DESSICANT 

(POWDER) 

DEHYDRATING 

AGENT 

MIL  D 3464 

e 

CORROSION 

PREVENTIVE 

OIL  TYPE  VOLATILE 
CORROSION  INHIBITOR 
(FLUID) 

PRESERVATIVE 

MIL  I 23310 

7 

CORROSION 

PREVENTIVE 

VCI 

(SOLID) 

PRESERVATIVE 

MIL  122110 

8 

DETERGENT 

ALKALI  CLEANING 

COMPOUND 

(LIOUID) 

DETERGENT 

P-C-436 

9 

DETERGENT 

DETERGENT 

(LIOUID) 

DETERGENT 

MILD  16791 

10 

GREASE 

GREASE 

(FLUID) 

PRESERVATIVE 

MIL-G-7711 
Ml  L G 23827 
MIL-G  10924 

11 

LUBRICATING 

OIL 

LUBRICATING  OIL 
(LIOUID) 

PRESERVATIVE 

VV-L-800 
MIL  L 3160 

12 

METHANOL 

WOOD  ALCOHOL 
(LIOUID) 

SOLVENT 

O-M-232 

13 

PETROLATUM 

PETROLATUM 

(LIOUID) 

PRESERVATIVE 

MILC  10382 

14 

PETROLEUM 

CLEANING 

SOLVENT 

STODDARD  SOLVENT 
(LIOUID) 

SOLVENT 

P-D-680 

T77. 


Table  2 (Continued) 


MATERIAL 


CATEGORY/ 

AME 


PETROLEUM 

DISTILLATE 


MINERAL  SPIRITS 
(LIQUID) 


SOLVENT 


TTT-291 


TETRACHLORO- 

ETHYLENE 


PERCH  LORO- 

ETHYLENE 

(LIQUID) 


SOLVENT 


O-T-230 


TRICHLORO- 

ETHYLENE 


PERCHLORO- 

ETHYLENE 

(LIQUID) 


SOLVENT 


0T434 


GLASSES 


FIBERGLASS 

(FIBER) 


CUSHIONING 


MIL-C  17435 


GLASS/ 

PLASTIC 


FIBERGLASS 

(SHEET) 


CONTAINERS. 

TRAYS 


GLASS 

(SOLID  STOCK) 


CONTAINERS 


MINERAL 


VERMICULITE 

(FIBER) 


CUSHIONING 


MIL  V21B28 
MIL  V 23778 


METALS 

ALUMINUM 


ALUMINUM  (FOIL) 


TRAYS, 

WRAPPING 


MILAMS 


ALUMINUM 


ALUMINUM 

(SHEET) 


CANS.  TUBES 


QO-A-250 


LEAD 

(SHEET) 


QQ-L-201 


STEEL.  IRON 


METAL  CYLINDERS 
(SOLID  STOCK) 


CYLINDERS, 

CAPS 


STEEL.  IRON 


STEEL.  IRON 


METAL  DRUMS 
(SHEET) 

METAL  STRAPPING 
(STRAPS) 


DRUMS 


STRAPPING 


PPP-D-706 
PPP-D-71 1 

QOS-781 


TINPLATED 

STEEL 


TIN  CANS 
(SHEET) 


PPP-C-96 

PPP-C-29 


TIN-PLATED 

STEEL/ 

ALUMINUM 


BIMETALLICS 

(SHEET) 


30 


VARIOUS 

METALS 


AEROSclS 

(SHEET) 


PRESSUR- 
IZED CANS 


PPP-C-96 


MATERIAL  CATEGORY/ 

NUMBER  NAME 


RARER* 


31 


FIBER- 

BOARD 


32 


FIBER- 

BOARD 


33 


34 


FIBER- 

BOARD 

PAPER 


36 
38 

37 

38 
38 
40 


PAPER 

PAPER 

PAPER 

PAPER 

PAPER 

PAPER 


41 


PAPER 


42 


PAPER 


43 


PAPER- 

BOARD 


44 


PAPER- 

BOARD 


PAPER/ 

FO  L LAMI- 
NATION 


ible  2 (Continued) 


COMMON  NAME 
(FORM) 

UK 

FED/MIL. 

SPECS. 

COATED  CORRUGATED 
CONTAINER  BOARD 
(SHEET) 

CONTAINERS 

PPP-B-1608 

CORRUGATED  AND  SOLID 
BOARD  OR  CONTAINER- 
BOARD 
(SHEET) 

CONTAINERS 

PPP-B-640 
PPP-B676 
PPP-B  1364 
PPP-B-636 
PPP-F-320 

WAX  IMPREGNATED 
CORRUGATED  BOARD 
(SHEET) 

CONTAINERS 

PPPB  1163 
MIL-C-3856 

BAG  AND  SACK 
(SHEET) 

BAGS.  SACKS 

PPP&30 

UU-B-36 

UU-S-4B 

COATED.  IMPREGNATED 
(SHEET) 

WRAPPING. 

BAGS 

MIL  P 20283 
UUP- 134 

CONVERTING,  ENVELOPE 
(SHEET) 

ENVELOPES, 

TAPES 

PPPT-45 

NEWSPRINT 
(SHEET,  SHREDS) 

WRAPPING. 

DUNNAGE 

PULP 

(MOLDED) 

TRAYS 

TISSUE 

(SHEET) 

WRAPPING 

UU-P6S3 

VCI  TREATED 
PACKAGING  MATERIALS 
(SHEET) 

CONTAINERS 

i 

MILP3420 

WAX  PAPER 
(SHREDS) 

WRAPPING 

DUNNAGE 

WRAPPING 

(SHEET) 

WRAPPING. 

BAGS 

UUP-268 

CHIPBOARD,  BOXBOARD 
(SHEET) 

BOXES 

UU-C-282 

PPP-B-666 

SPIRALLY  WOUND 
FIBER  CAN 
(TUBE) 

CAN 

MILC  2438 

POLYOLEFIN -FOIL- 

PAPER 

(SHEET) 

WRAPPING, 

BARRIER 

MATERIAL 

MIL  3 131 

Table  2 (Continued 


MATERIAL 

CATEGORY/ 

COMMON  NAME 

IMF 

FED/MIL. 

NUMBER 

NAME 

(FORM) 

SPECS. 

46 

PAPER- 

METAL  EDGED  PAPER- 

BOXES 

PPP-B-666 

BOARD/ 

BOARD 

METAL 

(SHEETI 

47 

PAPER- 

METAL-EDGED  PAPER- 

DRUMS. 

PPP-D-723 

BOARD/ 

BOARD 

TUBES 

METAL 

(SHEET) 

48 

FIBER 

WOOD-CLEATED  FIBER- 

BOXES 

PPP-B-691 

BOARD/ 

BOARD 

WOOD 

(SHEET) 

PLASTICS 

49 

ACRYLONITRILE 

ABS 

TRAYS, 

LP  1183 

BUTAOIENE 

STYRENE 

(SOLID  STOCK. SHEET) 

CONTAINERS 

50 

CELLULOSICS 

CELLOPHANE 

WRAPPING. 

LC  110 

(FILM) 

BAGS 

PPP-B-16 

51 

CELLULOSICS 

CELLULOSE  ACETATE 
(FOAM) 

CUSHIONING 

PPP-C-843 

52 

CELLULOSICS 

CELLULOSE  ACETATE 
(SHEET.  FILM) 

WRAPPING 

L -P-504 

53 

CELLULOSICS 

CELLULOSE  ACETATE 

CONTAINERS 

L-P-397 

BUTYRATE 
(SOLIO  STOCK) 

L-P-349 

54 

CELLULOSICS 

STRIPPABLE  PLASTIC 
COATING  - COLD 
(FILM) 

COATING 

MIL-P-45021 

56 

CELLULOSICS 

STRIPPABLE  PLASTIC 
COATING  - HOT 
(FILM) 

COATING 

MIL-P-149 

56 

EPOXY 

EPOXY  RESIN 
(FILM) 

COATING 

MIL  R 21931 

67 

IONOMER 

SURLYN 

WRAPPING, 

MIL  P-48124 

(FILM,  SHEET) 

MOLDED  PARTS 

56 

IONOMER 

SURLYN 

CUSHIONING 

(FOAM) 

69 

PHENOLICS 

BAKELITE 

TRAYS, 

MIL-R-3745 

(SOLID  STOCK) 

CONTAINERS 

L-P  1126 

60 

PLASTIC/FOIL 

POLYOLEFIN/ 

WRAPPING, 

LAMINATION 

ALUMINUM/ 
POLYESTER.  MARPLEX 
(SHEET) 

POUCHES 

CATEGORY/ 

NAME 


POI  Y ACRYLICS 


POLYAMIDS 


POLYAMIOS 


POLYCAR- 

BONATE 

POLYCAR- 

BONATE 

POLYESTER 


POLYESTER 


POLYOLE 

FIN 

POLYOLE 

FIN 

POLYOLE 
FIN  ' 

POLYOLE 

FIN 

POLYOLE 

FIN 

POLYOLE- 

FIN 

POLYSTYRENE 


POLYSTYRENE 


POLYSTYRENE 


POLYSTYRENE 


-•Mill 


COMMON  NAME 
(FORM) 

UM 

FED/MIL. 

BREW. 

LUCITE, 

CONTAINERS 

L-P-607 

PLEXIGLAS 

MIL-P-8184 

(SOLID  STOCK,  SHEET) 

NYLON 

SACKS 

MIL-C-81268 

(CLOTH) 

NYLON 

CORD 

MIL-C-5040 

1 

(FIBER) 

POLYCARBONATE 

WRAPPING 

MIL-P-46144 

(SHEET) 

MIL-P-83310 

POLYCARBONATE 

CONTAINERS 

(SOLID  STOCK) 

1 

DACRON 

STRAPS 

(FIBER) 

MYLAR 

POUCHES 

L-P-377 

(FILM) 

POLYETHYLENE 

WRAPPING, 

L-P-37B 

(FILM) 

POUCHES 

POLYETHYLENE 

CONTAINERS 

MIL-L -40030 

(SOLID  STOCK) 

POLYPROPYLENE 

CORD 

MIL-R-2404B 

(FIBER) 

POLYPROPYLENE 

WRAPPING, 

L-P-37B 

(FILM) 

POUCHES 

POLYPROPYLENE 

CUSHIONING 

MIL-CB1823 

(FOAM) 

POLYPROPYLENE 

CONTAINERS 

L-P-3B3 

(SOLID  STOCK) 

L-P-394 

POLYSTYRENE 

WRAPPING 

L-P-606 

(SHEET,  FILM) 

« 

POLYSTYRENE 

CONTAINERS, 

L -P-396 

\ 

(SOLID) 

MOLDED  PARTS, 

i 

SHEETING 

\ 

STYROFOAM 

CONTAINERS 

1 

\ 

(FOAM) 

\ 

i 

STYROFOAM 

(FOAM) 


CUSHIONING 


PPP-C-860 


able  2 (Continued) 


10 


MATERIAL 

NUMMR 

i! 

COMMON  NAME 

(FORM) 

S3 

COTTON 

COTTON  (CLOTH) 

M 

COTTON 

COTTON  (CLOTH) 

M 

COTTON 

COTTON  (CLOTH) 

BB 

FELT 

FELT 

(SHEET) 

97 

JUTE 

BURLAP 

(CLOTH) 

99 

SCRIM/FOIL 

POLYOLEFIN/ 

LAMINATION 

WOOOB 

ALUMINUM/SCRIM 

(SHEET) 

99 

WOOD 

COOPERAGE 

(BOARD) 

100 

WOOD 

EXCELSIOR 

(SHREDS) 

101 

WOOD 

PLYWOOD 

(SHEET) 

102 

WOOD 

VENEER 

(SHEET) 

103 

WOOD 

WOOO 

(BOARD) 

104 

WOOD/ 

NAILED  OR 

METAL 

Wl  REBOUND 
(BOARD) 

uai 

CUSHIONING 

RAGS 

SACKS 

PPP-B-13SB 
PPP-B  1097 

CUSHIONING 

C-F-2G2 

C-F-206 

SACKS 

PPP-B- 35 

CCC-C-467 

BARRIER 

MATERIAL 

MILB131 

KEGS 

NN-K-231 

PPP-8-41 

DUNNAGE 

FPP-E-91 1 

CRATES 

NN-P-530 

CRATES 

PPP-V-206 

CRATES 

PALLETS 

PPP-B-B21 

MIL-P-3B3B 

CRATES 

PALLETS 

PPP-B  BBS 
PPP-B  BB7 

The  chemicals  investigated  in  this  study  include  the  corrosion 
preventives,  oils,  solvents,  and  detergents  that  are  used  by 
the  Army  in  packaging  or  ancillary  to  packaging,  such  as 
corrosion  removal. 

In  general,  chemical  packaging  materials  exhibit  the 
following  disposability  characteristics: 

. High  combustibility 

. Material  density  ranging  from  53  to  72  lb/cu  ft 

. High  toxicity. 

These  disposal  characteristics  are  generally  applicable  to  the 
range  of  chemicals  that  was  analyzed  in  this  study.  Therefore, 
separate  sets  of  specific  disposal  characteristics  for  individual 
categories  of  chemicals  were  not  developed. 

The  typical  methods  for  disposal  of  chemical  wastes  by 
recovery  and  reuse  are  based  upon  small-  and  medium-quantity 
lots. 


The  chemicals  included  in  this  study  (primarily  solvents) 
are  relatively  inexpensive.  Consequently,  equipment  and 
procedures  for  reclaiming  the  chemicals  of  small  lots  (less 
than  1 liter)  would  not  be  economical.  However,  carbon 
tetrachloride,  tetrachloroethylene,  trichloroethylene,  Stoddard 
solvent,  and  benzene  when  used  as  dry  cleaning  fluids  are 
exceptions,  since  most  dry  cleaning  equipment  includes  a 
small  recovery  and  cleaning  still. 

The  Summary  Fact  Sheet  for  each  type  of  liquid  waste 
contains  a ranking  for  each  method  of  disposal  applicable  to 
the  particular  chemical  involved.  Recommended  procedures 
for  disposal  of  liquids  by  either  recovery  or  final  disposal 
are  also  briefly  describee  in  the  Summary  Fact  Sheets.  Pro- 
cedures are  indicated  for  disposal  of  small  spills  of  liquids 
and  for  recovery  or  final  disposal  of  large  quantities  of  highly 
hazardous  liquids. 

Some  liquid  materials,  such  as  pastes  and  hazardous 
liquids,  require  special  handling  for  spills.  Paste  materials. 
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such  as  greases  and  petrolatum,  are  normally  used  a r,  coatings 
for  prevention  of  corrosion  or  as  lubricants.  These  materials 
will  remain  relatively  consistent  if  spilled  and  would  therefore, 
not  constitute  a typical  spill.  Generally,  small  spills  of  these 
materials  can  be  disposed,  large  spills  can  be  recovered,  and 
the  uncontaminated  portion  of  the  material  can  be  reused. 
However,  after  the  paste  materials  have  been  used  as  lubricants 
or  as  coating3  for  prevention  of  corrosion,  they  are  generally 
not  reclaimable. 

The  special  procedures  for  disposal  of  the  paste  materials 
also  apply  to  hazardous  chemicals.  However,  the  following 
additional  procedures  must  be  used  for  the  handling  of  a hazard- 
ous chemical  spill. 

. Prepare  the  chemical  handling  area  for  emergency 

conditions  prior  to  handling  the  material.  Emergency 
facilities  should  be  constructed  (for  example,  con- 
tainment berms)  with  safety  and  emergency  pro- 
, cedures  in  ready  condition  and  close  at  hand.  Spills 

l should  not  be  allowed  to  enter  sewers  or  waterways. 

. Evacuate  the  area  of  all  personnel  except  those 
| properly  equipped,  trained,  and  necessary  for 

containment  and  collection  of  the  material. 

. Follow  prescribed  personnel  safety  procedures 

such  as  the  wearing  of  respirators. 

. Extinguish  and  remove  all  sources  of  ignition  if  the 
chemical  is  flammable. 

. Contain  the  spill. 

L 

. Collect  the  chemical  as  soon  as  containment  is 

complete.  Necessary  equipment  should  be  stored 
i in  the  area  and  easy  access  is  imperative.  Examples 

of  equipment  that  may  be  needed  include: 

f. 

f - Scoops  and  pails 

[ - Absorbent  materials 

l - Covered  containers 

[ - Cleaning  compounds  such  as  detergents 


I 

s 

4 
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Mops 

Water  vacuums 
Storage  drums. 


Collect  as  much  of  the  chemical  as  possible  in 
appropriate  containers  (some  solvents  will  dissolve 
plastics). 

Mark  all  containers  with  the  name  of  the  chemical, 
date  of  spill,  description  of  accident  (i.  e, , spilled 
into  dirt,  grass,  etc. ),  and  a responsible  person  to 
contact  for  information  on  the  accident.  A supplier 
may  require  additional  information  to  simplify  re- 
processing. 

Wash  the  spill  site. 

Transport  containers  of  the  contaminant  to  storage, 
recovery,  or  disposal  areas  as  determined  by  the 
cognizant  facility  disposal  office  r. 


(2)  Solids 


Solid  materials  are  used  for  a variety  of  military  packaging 
including  solid  and  flexible  containers,  wrappings,  seals,  partitions, 
strappings,  bigs,  printed  matter,  and  pallets.  Of  the  104  mate- 
rials analyzed  in  this  study,  87  were  solids.  The  solids  can  be 
readily  categorized  as  being  either  glass,  metal,  paper,  textile, 
wood,  or  plastic.  The  relative  dominance  of  the  solids  in  the 
study  and  their  ready  ability  to  be  categorized  provided  the 
basis  for  developing  disposability  characteristics  for  each 
solid  material  category.  The  more  general  characteristics  of 
the  liquids  have  prevented  them  from  being  separated  into  such 
distinct  categories. 

The  general  disposability  characteristics  of  the  solids' 
categories  are  presented  in  the  following  paragraphs. 


1.  Glass 


Glass  makes  a strong  container  with  high  gloss  and 
transparency.  It  is  chemically  inert  and  an  absolute 


barrier  against  all  external  ' lfluences  except  temperature 
and  light.  Based  on  total  U.  in  tonnage,  glass  represents 
approximately  18  percent  of  the  total  tonnage  of  packaging 
materials. 

Among  packaging  materials,  glass  can  present  an 
incineration  problem  regardless  of  the  package  size  or 
shape  in  an  incinerator.  Glass  may  liquefy  and  then 
deposit  on  the  incinerator  walls  or  floor  surfaces, 
forming  a bond  with  the  firebrick  which  is  greater  than 
the  adhesion  of  the  brick  itself.  When  these  surfaces 
are  cleaned,  the  brick  is  unavoidably  eroded. 

Generally,  glass  exhibits  the  following  disposability 
characteristics: 

. Easily  fragmented 

. Easily  compacted 

. Separable  by  optical  means 

. Nontoxic 

. Noncombustible 

. Highly  resistant  to  biological  and 

chemical  degradation 

. Average  material  density  of  158  lb/cu  ft. 


2.  Metal 


Metal,  which  accounts  for  approximately  16  percent 
of  the  total  tonnage  of  packaging  wastes,  has  one  overriding 
advantage  over  any  other  kind  of  packaging  material — its 
strength.  Metal  containers  also  generally  protect  their 
contents  well  from  the  effects  of  heat,  cold,  moisture, 
rough  handling,  and  light. 

Metal  containers  are  noncombustible  and  are  not 
reported  to  cause  damage  to  incinerators  unless  they 
are  overly  massive.  In  fact,  there  is  some  indication 
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that  the  presence  of  metal  containers  can  have  a beneficial 
effect  by  creating  hollows  in  the  refuse,  thus  aiding  air 
movements  and  combustion. 

Generally,  metal  exhibits  the  following  disposability 
characteristics: 

. Noncombustible 

. Nontoxic 

. Highly  resistant  to  biological  and 

chemical  degradation 

. Separable  by  mechanical  means  (ferrous 

metals). 


3.  Paper 

Parer  and  paperboard  dominate  the  packaging 
materials  field  and  represent  about  50  percent  of  all 
packaging  consumed.  This  dominance  results  from 
paper  s ability  to  package  almost  any  item,  its  relatively 
low  cost  and  its  ready  ability  to  be  printed  and  combined 
with  other  materials.  Paper's  wide  use  for  packaging 
also  results  from  its  use  as  a secondary  form  of  pack- 
aging contained  within  a primary  container. 

In  1969,  of  the  53  million  tons  of  fibrous  materials 
consumed  in  papermaking,  19  percent  was  due  to  re- 
cycled waste  paper.  Because  of  a number  of  contaminants, 
such  as  clay  coating,  asphalt,  plastic  coatings,  adhesives, 
and  laminations,  the  desirability  of  paper  as  a secondary 
(recyclable)  material  is  reduced.  Paperboard  and  con- 
struction grade  paper  are  the  principal  paper  stocks 
that  are  recycled. 

The  disposability  characteristics  of  paper  packaging 
materials  are  as  follows: 

. High  cellulose  content 

. Easily  fragmented  and  compacted 
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Highly  combustible 
Nontoxic 

Susceptible  to  biological  and  chemical 
degradation 

Average  material  density  ranging  from 
44  to  72  lb/cu  ft 

Combustion  at  temperatures  ranging  from 
200  to  500°F  and  heat. of  combustion  of 
approximately  7500  Btu/lb. 


4.  Textiles 


Textiles  account  for  about  0, 5 percent  of  all  packaging 
wastes.  Most  textile  packaging  is  in  the  form  of  bags  or 
sacks,  which  are  made  from  either  burlap  or  cotton.  Only 
a small  amount  of  synthetic  fibers  is  used.  Burlap  bags 
are  strong  and  have  good  tear  and  snag  resistance  char- 
acteristics. On  the  other  hand,  cotton  sacks  have  a 
tigher  weave  than  burlap  bags  and  are  usually  used  for 
products  that  might  sift  through  the  looser  weave  of  burlap. 

Textile  bags  are  often  collected,  renovated,  and 
directly  reused.  Burlap  bags  may  be  reused  10  to  12 
times  before  disposal.  Cotton  sacks  are  usually  put  to 
a secondary  use  such  as  for  yard  goods  for  items  such 
as  rags  and  towels. 

The  general  disposability  characteristics  of  textiles 
are  as  follows: 

. High  cellulose  content 

. Good  to  excellent  fragmentability  aid 

c.jmpactibility 

. Non  toxic 

. Highly  susceptible  to  chemical  and 

biological  degradation 
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Average  material  density  of  95  lb/cu  ft 

Combustion  at  approximately  500°F  and 
heat  of  combustion  of  8000  Btu/lb, 


5.  Wood 


Wood  is  a traditional  packaging  material  but  repre- 
sents only  a minor  segment  of  all  packaging  materials. 

In  terms  of  U.  S.  tonnage,  wood  packaging  materials 
account  for  about  9 percent  of  all  packaging  materials 
consumed. 

Wood  containers  are  primarily  user.  ,ecause  of 
their  relatively  low  cost  and  high  strength.  They  often 
go  through  several  cycles  of  use  before  they  are  dis- 
carded. 

Wood  is  usually  used  in  its  natural  state;  it  is 
seldom  coated  or  chemically  altered.  Unlike  paper, 
wood  packaging  materials  are  not  usually  recycled, 
but  as  stated  above,  are  usually  directly  reused. 

In  general,  the  disposability  characteristics  of 
wood  packaging  materials  are  as  follows: 

. High  cellulose  content 

. Nontoxic 

. Susceptible  to  biological  and  chemical 

degradation 

. Average  material  density  of  27  lb/cu  ft 

. Combustion  temperature  of  approximately 

525°F 

. Heat  of  combustion  of  approximately  8500 

to  9200  Btu/lb. 


6 


Plastic 


Within  the  solid  materials  category,  plastic  rep- 
resents a large  and  increasing  percentage  of  the  total 
amount  of  packaging  materials.  In  addition,  plastic  pack- 
aging materials  represent  a wide  range  of  chemical  and 
physical  characteristics.  Minor  changes  in  the  chemical 
composition  of  some  plastics  may  result  in  significant 
changes  in  their  disposability. 

For  these  reasons  a set  of  general  disposability 
characteristics  applicable  to  all  plastic  materials  could 
not  be  developed.  Therefore,  the  disposability  of  the 
plastics  has  been  specifically  characterized  for  each  of 
the  applicable  disposal  processes  including:  reuse,  recycle, 
pyrolysis,  composting,  incineration,  and  landfill.  The 
disposability  characteristics  of  plastics  for  each  of  these 
processes  are  as  follows: 

. Reuse  — The  reuse  of  plastic  containers  is 
presently  limited  by  the  following  factors: 

The  present  nonreturnable  plastic  con- 
tainers used  by  the  Army  will  require 
extensive  redesigning  in  order  to  increase 
their  durability,  strength,  and  capability 
to  pass  through  a decontamination  process 
for  reuse. 

- Additional  decontamination  facilities 
will  be  required  at  all  bases  where  this 
process  is  performed, 

• Recycle  — A key  factor  influencing  the  re- 
cycling of  plastics  is  the  availability  of  a 
market  for  the  waste  packaging  material 
once  it  has  been  collected  and  segregated. 
Plastics  used  as  packaging  materials  (e.  g. , 
in  fabrication  of  bottles,  films,  and  coatings) 
have  tightly  controlled  specifications,  but 
molded  and  extruded  products  such  as  hard- 
wares and  pipes  require  raw  materials  of 
wider  specification  range.  Thus,  scrap  from 
monoplastics  (e.g. , PVA,  polyolatin,  and 
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polyethylene)  can  be  used  for  pipes*  pallets* 
and  a variety  of  structural  products.  Such 
recycling  will  require  an  extensive  sorting 
of  packaging  waste  into  the  different  types 
of  plastic.  Mechanical  means  to  separate 
plastic  scrap  are  not  currently  available, 
and  therefore*  unless  manual  separation  is 
utilized*  the  use  of  the  packaging  material 
wastes  would  be  limited  to  construction  and 
building  materials;  for  example*  plastics 
may  be  mixed  with  traditional  construction 
materials  in  walls,  roofs,  floors,  ceilings, 
and  roads.  Reprocessing  of  a mixture  of 
different  plastics  normally  produces  products 
with  poor  physical  properties. 

Pyrolysis — Pyrolysis  of  a comparatively 
homogeneous  material  containing  a high 
percentage  of  organic  polymer  was  recently 
investigated  by  the  U.  S.  Bureau  of  Mines. 

That  study  demonstrated  the  technical 
feasibility  of  destructive  distillation  as  a 
means  for  obtaining  potentially  valuable 
products  from  the  polymer  waste.  Pyrolysis 
of  thermoplastic  polymer  solid  waste  might 
be  a very  attractive  reclamation  method  if 
it  could  be  made  10  yield  essentially  only  a 
single  product  (the  monomer)  in  high  yield. 
However,  numerous  P’ist  studies  have  shown 
that  only  a few  polymers  (e.g.,  polymethyl, 
methacrylate  and  polytetrafluorethylene)  can 
be  made  to  undergo  such  a reversible  thermal 
depolymerization.  The  vast  majority  of 
polymers,  including  all  the  high  tonnage 
thermoplastics,  exhibit  complex  decomposition 
leading  to  a wide  spectrum  of  products.  The 
expense  of  separating  even  one  or  two  pure 
components  from  such  a complex  nature  is 
likely  to  be  too  high  to  make  the  process 
competitive  as  a source  of  chemicals.  At 
present,  the  pyrolysis  process  for  waste  re- 
clamation may  be  regarded  more  realistically 
as  a potential  source  of  higher  grade  fuel 
than  the  original  waste. 


* 
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Composting— Although  plastics  are  not  com- 
postible  because  they  are  not  susceptible  to 
rapid  biodegradation,  they  do  not  cause  sig- 
nificant problems  if  the  refuse  is  shredded. 

Fine  plastic  particles  behave  as  any  other 
inert  material  such  as  small  stones  or  slate; 
therefore,  they  would  not  be  expected  to  have 
any  detrimental  effects  on  the  root  development 
and  growth  processes  of  plants. 

Incineration— Plastics  do  not  ignite  or  burn 
readily  in  many  types  of  conventional  incin- 
erators; but  they  do  melt.  As  such,  they 
deposit  as  smoldering  molten  puddles  on  the 
grate  and  may  burn  erratically  or  even  ex- 
plosively. Since  they  have  very  high  heating 
values  (15,000  to  20,000  Btu/lb),  the  resulting 
high  temperatures  require  special  furnace 
designs.  In  addition,  the  chlorinated  plastics 
such  as  PVC  liberate  toxic  and  corrosive 
HCL  as  a combustion  product. 

Landfill— The  following  characteristics  of  the 
plastic  materials  should  be  considered  before 
selecting  landfill  as  the  preferred  means  of 
disposal: 

- Plastic  materials  generally  do  not  decay 
or  rot  even  after  prolonged  soil  burial, 
and  therefore  represent  some  of  the  most 
persistent  components  in  the  fill.  On 

the  other  hand,  plastics  can  be  considered 
the  equivalent  of  an  inert  material  such  as 
broken  concrete,  and  thus  provide  im- 
mediate stability  to  the  landfill. 

- Plastics  in  certain  physical  forms  may 
introduce  special  problems  in  landfills 
because  they  are  difficult  to  compact 
efficiently  with  ordinary  compacting 
equipment  (tractors,  draglines,  or  steel- 
wheeled  compactors).  For  example, 
plastic  bottles  are  not  easily  compacted 
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and  only  those  in  the  lower  strata  of  refuse 
become  compressed  by  the  overlying  weight. 
Those  with  less  covering  weight  are  likely  to 
remain  intact  and  contribute  to  the  springiness 
of  the  fill.  The  plastic  films  cause  a problem 
because  they  tend  to  become  entangled  in  the 
tread  wheels  and  the  radiators  of  spreading 
and  compacting  equipment. 


3.  SUMMARY  OF  APPLICABLE  WASTE  MANAGEMENT  METHODS 

This  section  presents  a summary  of  waste  management  methods 
that  are  applicable  to  solid  packaging  waste.  It  is  included  because 
the  solids  represent  nearly  90  percent  of  the  individual  materials  ana- 
lyzed in  this  study.  They  also  comprise  a much  larger  quantity  of 
packaging  wastes  than  the  chemicals.  A more  complete  description 
of  these  waste  management  methods  is  contained  in  Appendix  A. 

A general  flow  diagram  for  management  of  solid  packaging  waste 
is  shown  in  Figure  1.  The  following  discussion  describes  each  block, 
i.  e.,  process,  shown  on  the  flow  diagram. 


(1)  Separation,  Storage,  Collection,  and  Transportation 

The  method  of  storage  and  handling  of  each  type  of  pack- 
aging waste  is  properly  determined  by  its  eventual  disposition. 
The  discussion  here  covers  source  separation,  storage,  col- 
lection, and  transportation. 

The  waste  source  is  the  point  at  which  a packaging 
material  becomes  a packaging  waste,  typically  upon  opening 
a package  and  removing  its  contents.  Source  separation  refers 
to  the  separate  storage  of  waste  materials  when  their  mixing 
would  interfere  with  their  subsequent  disposition. 

In  a warehouse  or  similar  facility  that  handles  large 
amounts  of  packaging  materials,  the  wastes  are  typically 
stored  in  large  metal  bins  that  are  mated  to  collection  trucks 
to  facilitate  removal.  Paper  stock  and  certain  other  materials 
slated  for  reclamation  can  be  bundled  for  shipping. 


FIGURE  1 

Flow  Diagram  for  Management 
of  Solid  Packaging  Waste 


Compaction  devices  designed  to  reduce  storage  space 
requirements  are  available  in  various  shapes  and  sizes  from 
at  least  20  manufacturers.  These  devices  pack  waste  materials 
into  large  bags  or  metal  containers. 

Collection  vehicles  serving  commercial  establishments  or 
military  bases  are  designed  to  cope  with  large  containers  and 
are  generally  operated  by  a single  operator,,  They  fall  into 
four  categories: 

. Semiautomatic  rear  loaders,  similar  to  the  house- 
hold refuse  collection  vehicles  but  equipped  with  a 
power  device  for  lifting  and  tipping  the  containers 

. Automatic  front  loaders  that  lift  the  container 

over  the  cab  and  du  ip  its  contents  into  the  packer 
body  behind 

. Piggyback  platforms  that  lift  or  pull  the  full 
container  onto  their  chassis 

. Small  train- tractor,  power  vehicles  that  hook 
up  a string  of  wheeled  containers. 

Long-distance  hauling  of  solid  wastes  is  effected  with  the 
aid  of  transfer  stations  that  transfer  the  waste  from  collection 
vehicles  onto  trailer  vans,  -ailroad  cars,  or  barges.  Modern 
stations  are  normally  equipped  with  a stationary  compacting 
mechanism  and  may  contain  fragmentation  devices.  The 
number  of  such  transfer  stations  is  expected  to  grow  rapidly 
as  landfills  move  farther  away  from  populated  areas  and  more 
favorable  cost  factors  improve  their  economic  feasibility. 


(2)  Preparation 

Preparation  of  packaging  waste  for  subsequent  processing 
may  take  the  foim  of  fragmentation  and/or  sorting,  These 
;3teps  are  useful  prior  to  a number  of  subsequent  operations 
such  as  baling,  incineration,  pyrolysis,  reclamation,  and 
landfill  and  are  conducted  typically  at  a central  processing 
facility.  The  requirement  for  preparatory  steps  is  indicated 
on  each  material  Summary  Fact  Sheet  in  Chapter  III, 


Reduction  in  the  average  size  of  the  refuse  fragment, 
known  as  fragmentation,  comminution,  or  presizing,  enhances 
the  homogeneity,  packing,  and  handling  quality  of  refuse. 

The  most  common  fragmentation  equipment  includes  hammer 
mills,  shredders,  shears,  and  wet  pulpers.  Other  devices 
with  essentially  similar  functions  are  variously  known  as 
ball  mills,  cage  disintegrators,  chippers,  crushers,  cutters, 
disk  mills,  drum  pulverizers,  grinders,  hoggers,  and  rasp 
mills. 


Sorting  of  packaging  waste  into  its  constitutent  materials, 
also  known  as  separation  or  segregation,  is  essential  in 
recovery  operations,  but  it  is  also  very  useful  in  other  pro- 
cessing steps  where  it  permits  the  optional  adjustment  of 
operating  conditions  to  each  category  of  refuse. 

Sorting  techniques  may  be  categorized  loosely  as: 

. Manual 

. Dimensional 

. Dynamic 

. Optical 

. Electrical  and  magnetic. 

In  spite  of  the  rising  costs  of  labor,  manual  sorting 
from  conveyors  is  still  the  most  common  method,  it  is 
employed  at  nearly  all  composting  plants  and  some  inciner- 
ators. Development  of  mechanical  methods  has  beer,  rather 
recent  and  consists  largely  of  adaptation  of  proven  techniques 
from  the  mineral  processing  industry.  The  alternative  pro- 
cesses following  preparation  would  be  either  bulk  reduction 
or  reclamation.  Bulk  reauction  and  its  two  subprocesses, 
as  well  as  final  disposal,  are  discussed  immediately  below. 

The  discussion  of  reclamation  and  its  three  subprocesses 
begins  under  heading  (7)  on  Page  30. 


(3)  Bulk  Reduction 


Reduction  of  the  bulk  or  volume  of  packaging  waste 
serves  to  decrease  the  handling,  transportation,  and  disposal 
costs. 
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(4)  Baling 


Compression  of  packaging  waste  is  the  most  direct  method 
of  bulk  reduction.  Its  extent  is  governed  not  only  by  the  applied 
pressure  but  also  by  the  manner  of  application  and  the  composi- 
tion of  waste.  In  the  ideal  configuration,  all  voids  are  eliminated, 
and  the  close  contact  between  waste  particles  promotes  adhesion 
and  physical  interlocking  to  form  a cohesive,  stable  structure 
with  a density  approaching  .hat  of  the  solid  material. 

Large-scale,  high-pressure  compaction  and  baling  of 
municipal  waste  was  popularized  with  the  announcement  of  a 
process  for  compressing  refuse  into  sterile  bales  that  could 
be  clad  ir.  asphalt  or  concrete  and  used  as  building  blocks. 

Since  then,  well  over  50  United  States'  firms  have  entered 
the  refuse  baling  field  with  equipment  or  management  services. 

In  the  narrow  bulk  reduction  role,  high-pressure  baling 
offers  a number  of  advantages  over  conventional  incineration. 

. It  accepts  all  types  of  waste  including  noncom- 
bustibles and  plastics. 

. It  yields  greater  volume  reduction  on  the  basis  of 
all  municipal  wastes  (80  to  90  percent  versus 
65  to  75  percent). 

. Its  capital  and  operating  costs  are,  respectively, 
one- tenth  and  between  one-third  and  one-half  of 
corresponding  incineration  costs. 

, It  requires  less  maintenance  and  operating  skill. 

. It  generates  no  significant  air  or  water  pollution. 

. It  produces  a residue  that  is  easier  to  handle, 
transport,  and  landfill. 

. If  affords  nearly  full  future  recovery  of  waste 
materials. 

High-pressure  baling  ceases  to  be  superior  to  incineration 
when  the  incinerator  process  is  extended  to  allow  recovery  of 
waste  heat. 
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(5)  Incineration 


Conventional  incineration  of  packaging  and  other  solid 
wastes  has  been  gradually  replacing  open  burning  as  a common 
approach  to  bulk  reduction.  Nevertheless,  burning  in  the  open 
air  still  remains  the  cheapest,  most  widely  used,  as  well  as 
least  desirable  method.  The  smoke  and  stench  contribute 
appreciably  to  the  local  air  pollution  problem,  while  incom- 
pletely burned  organic  waste  putrefies  and  attracts  rats  and 
flies. 


A modern  incinerator  consists  of  a combustion  chamber 
where  the  refuse  burns  on  moving  grates  at  760  to  982°C 
(1400  to  1800°F),  a secondary  combustion  zone  for  turning  off 
combustible  gases,  and  flues  to  convey  the  exhaust  gases  to 
the  stack  and  then  to  the  atmosphere.  The  flues  of  modern 
incinerators  are  equipped  with  pollution  control  devices  to 
minimize  the  amount  of  pollutants  discharged  into  the  atmosphere. 
After  incineration,  about  10  to  35  percent  of  the  original  volume 
of  refuse  consisting  of  sterile  incombustible  residue  and  fly 
ash  remains  for  final  disposal. 

The  major  drawbacks  of  incineration  still  remain  unre- 
solved. These  include  the  high  cost  of  construction,  maintenance, 
and  pollution  control;  frequent  downtime  to  replace  refractory 
lining;  grate  elements  damaged  by  excessive  temperatures 
and  corrosive  gases,  and  incomplete  combustion  caused  by 
heterogeneity  of  the  waste  change.  The  principal  development 
efforts  designed  to  correct  some  of  the  problems  have  focused 
on  incineration  of  bulky  waste,  suspension  of  the  waste  charge, 
improved  emission  control,  high-temperature  incineration,  and 
waste  heat  recovery. 

The  recovery  of  waste  heat  generated  in  the  Licineration 
of  solid  wastes,  although  practiced  extensively  in  Western 
Europe,  has  only  recently  received  well  deserved  attention  in 
the  United  States,  as  part  of  the  overall  concern  with  air 
pollution  control  and  the  impending  energy  crisis.  The  two 
most  common  designs  of  waste  heat  recovery  installations 
involve  steam  generation  by  a boiler  located  immediately  after 
the  conventional  refractory  furnace,  or  by  water-bearing  pipes 
imbedded  in  the  furnace  walls.  The  steam  can  then  be  used 
for  space  heating,  for  driving  a steam  turbine  tnat  could  drive 
an  electric  generator,  or  for  other  applications. 
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High-temperature  incinerators,  alto  known  as  slagging 
incinerators,  operate  at  1500°  to  1700°C  (2732°  to  3092°F),  which 
is  above  the  melting  point  of  most  common  substances,  whereas 
in  conventional  incinerators  the  temperature  must  be  maintained 
below  1000°C  (1832°F)  to  prevent  damage  to  refractory  lining 
and  grate  materials.  The  principal  advantages  of  high-temperature 
incinerators  are: 

, Acceptance  of  practically  all  types  of  municipal 
waste 

, Outstanding  bulk  reduction  of  up  to  97  percent 
. Complete  combustion  of  all  combustible  materials 
, Potential  utilization  of  solid  residue 
. Generally  reduced  air  pollutant  emissions. 

The  disadvantages  include: 

. Need  for  auxiliary  fuel  and  fluxing  agent 
. More  rapid  deterioration  of  refractory  material 
, High  emission  of  NOx. 

High-temperature  incineration  teclmology  has  been  largely 
borrowed  from  the  steel  industry,  and  the  several  existing 
designs  are  still  in  the  development  or  demonstration  stages. 


(6)  Disposal 

The  ultimate  disposal  of  packaging  and  other  solid  wastes 
generally  takes  place  on  land,  since  dumping  in  the  waterways 
has  been  banned  and  disposal  at  sea  is  restricted.  The  pre- 
ferred form  of  land  disposal  is  sanitary  landfill,  though  other 
more  innovative  approaches  have  been  tried  as  well. 

Sanitary  landfill  is  gradually  replacing  the  open  dump  as 
the  preferred  method  of  land  disposal  and  currently  accounts 
for  nearly  10  percent  of  waste  disposal.  Under  this  approach, 
the  waste  is  discharged  into  a trench,  compacted  by  bulldozers. 
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and  covered  with  about  1/2  to  2 ft  of  compacted  soil  as  a sani- 
tary precaution. 

The  amount  of  wastes  discharged  at  sea  grew  rapidly 
after  World  War  II  reaching  48.  2 million  tons  (wet  tonnage) 
in  1968,  but  it  is  now  on  the  decline  as  a result  of  federal  and 
state  legislation. 

In  theory  the  oceans,  which  cover  71  percent  of  the 
earth's  surface,  offer  a nearly  unlimited  capacity  for  assimi- 
lation of  most  wastes.  This  does  not  work  out  in  practice  pri- 
marily because  of  United  States  failure  to  control,  treat,  and 
distribute  the  wastes  properly  and  because  of  the  concentration 
of  toxic  substances  in  the  food  chain.  Substantial  pollution  of 
the  oceans  is  unacceptable  not  only  on  aesthetic  grounds  but 
also  because  of  the  need  to  preserve  the  photo -plankton  that  is 
largely  responsible  for  generating  the  world's  oxygen  supply. 

(7)  Reclamation 

Reclamation  of  useful  components  from  the  solid  waste 
' stream  can  take  the  form  of  conversion,  salvage,  or  secon- 

dary utilization.  Ine  latter  involves  the  use  of  an  unaltered 
waste  material  in  a new  role  and  is  illustrated  by  the  employ- 
ment of  municipal  refuse  in  altering  topographic  features  for 
recreational  purposes,  the  incorporation  of  glass  cullet  and 
fly  ash  in  construction  materials,  or  the  underwater  emplace- 
ment of  discarded  tires  as  fish  habitats.  Salvage  entails  the 
removal  of  a component  from  the  waste  stream  and  physical 
reprocessing  into  a form  suitable  for  reuse.  The  most  typical 
applications  are  the  salvage  of  paper,  glass,  and  metal  scrap. 
Finally,  conversion  is  defined  as  the  chemical  or  biochemical 
transformation  of  a waste  material  into  a useful  product.  The 
mere  promising  chemical  conversion  processes  include  pyrolysis, 
hydrogenation,  wet  oxidation,  and  hydrolysis;  the  biochemical  pro- 
cesses take  in  composting,  anaerobic  digestion,  and  biological  frac- 
tionation. Waste  heat  recovery,  a special  form  of  conversion,  was 
reviewed  earlier  under  (5),  Incineration. 
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(8)  Conversion 


Pyrolysis  or  destructive  distillation  is  a time-tested  process 
for  breaking  down  organic  substances  into  a carbonaceous  char;  an 
oil  fraction  containing  acetic  acid,  acetone,  and  methanol;  and  a 
gas  fraction  consisting  primarily  of  carbon  monoxide,  hydrogen, 
methane,  and  carbon  dioxide.  This  is  done  by  heating  the  mate- 
rials at  600  to  1000°C  {1112  to  1832°F)  in  the  absence  of  oxygen. 
These  products  can  then  be  separated  and  sold  individually  or 
used  as  fuel. 

During  the  past  decade,  a number  of  successful  develop- 
mental efforts  have  been  undertaken  by  the  Bureau  of  Mines 
Energy  Research  Center  in  Pittsburgh  and  other  research 
institutions  to  adapt  pyrolysis  to  the  treatment  of  packaging 
and  other  municipal  wastes.  In  light  of  the  favorable  technical 
and  economic  outlook  indicated  by  pilot  plant  results  and  limited 
commercial  experience,  as  well  as  freedom  from  the  major 
problems  plaguing  municipal  incinerators,  a number  of  commer- 
cial enterprises  have  attempted  to  market  their  own  pyrolysis 
systems.  Thus  far,  no  major  municipal  facilities  have  been 
built  but  several  are  under  serious  consideration. 

Composting  or  aerobic  digestion  is  a controlled  process 
in  which  aerobic  bacteria  convert  cellulose  waste  into  a rela- 
tively inert  humus -like  material.  The  procedure  generally  re- 
quires shredding  of  the  waste  materials,  removal  of  the  25  per- 
cent noncompostable  fraction  (metals,  glass,  plastics,  and 
rubber),  addition  of  water  or  sewage  sludge,  digestion  for 
4 to  6 days  at  50  to  75°C  (122  to  167°F),  and  curing  to  reduce 
the  moisture  content.  The  microbiological  activity,  and  con- 
sequently the  duration  of  the  digestion  phase,  is  a function  of 
the  particle  size,  moisture,  oxygen  access,  temperature,  pH, 
and  carbon/nitrogen  ratio  of  the  waste  material.  Bulk  reduction 
is  between  30  and  50  percent,  and  the  product  is  suitable  for  use 
as  a soil  conditioner,  a base  for  fertilizer,  or  even  in  the  manu- 
facture of  wallboard. 

A number  of  other  chemical  and  biochemical  conversion 
processes  for  cellulosic  waste  have  been  investigated  in  the 
laboratory  and  pilot  plant.  Those  showing  most  promise  thus 
far  are: 
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. Hydrogenation 

. Wet  oxidation 

. Hydrolysis 

. Anaerobic  digestion 

. Biological  fractionization. 


(9)  Salvage 

For  the  purpose  of  this  study,  salvage  is  defined  as  the 
processing  of  wante  materials  to  restore  their  original  utility 
and  could  take  the  form  of  direct  reuse,  recycling,  or  repro- 
cessing. Direct  reuse  is  best  illustrated  by  returnable  con- 
tainers or  pallets;  recycling  refers  to  the  reuse  of  process 
waste  at  the  manufacturing  plant;  reprocessing  involves  the 
cleaning  and  processing  of  the  consumer  or  secondary  waste 
for  recycling  by  the  manufacturer. 

Several  major  solid  waste  salvage  systems  have  been 
proposed  during  the  past  few  years.  They  use  different  com- 
binations of  fragmenting,  sorting,  conversion,  and  reclamation 
techniques,  and  are  currently  in  various  stages  of  design,  devel- 
opment, construction,  and  actual  operation. 


(10)  Secondary  Utilization 

Secondary  utilization,  as  previously  mentioned,  involves 
the  use  of  an  unaltered  waste  material  in  a new  role  and  is 
illustrated  by  the  employment  of  municipal  refuse  in  altering 
topographic  features  for  recreational  purposes,  the  incorpora- 
tion of  glass  cullet  and  fly  ash  in  construction  materials,  or  the 
underwater  emplacement  of  discarded  tires  as  fish  habitats. 


4.  METHODOLOGY  EMPLOYED  IN  THE  DISPOSABILITY 
ANALYSIS 


This  section  describes  the  methodology  that  was  employed  for 
analyzing  the  disposability  of  the  solid  and  chemical  packaging  mate- 
rials. This  methodology  can  also  be  applied  ir.  the  future  to  analyze 
new  materials  when  they  are  considered  for  use  by  the  military  for 
packaging.  The  three  distinct  steps  of  the  methodology  that  were 
followed  during  the  analysis  are  illustrated  by  the  waste  disposal 
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logic  diagrams  that  depict  the  physical  process  alternatives,  the 
Summary  Fact  Sheet  format  that  portrays  a standard  presentation  of 
the  disposability  characteristics,  and  a summary  of  the  criteria  and 
analytical  measures  that  determine  the  preferred  disposal  process. 
Each  of  these  steps  is  separately  discussed  below. 


(1)  Waste  Disposal  Logic  Diagrams 

The  waste  disposal  logic  diagrams  were  prepared  for 
repetitive  reference  during  the  analysis  of  each  solid  and 
chemical  waste  material.  These  diagrams  illustrate  the  logic 
of  the  methodology  followed  in  the  study. 


1.  Solid  Waste 

The  solid  waste  disposal  logic  dia6.-am  presented 
in  Figure  2 depicts  the  physical  process  alternatives  and 
their  sequence  for  the  disposal  of  solid  waste  packaging 
materials. 

It  cites  the  four  general  process  modes  or  general 
means  of  disposal  that  may  be  utilized,  namely,  reuse  or 
recycle,  reclamation,  bulk  reduction  or  consolidation, 
and  ultimate  disposal.  Under  each  process  alternative 
the  decision  logic  and  the  physical  processes  that  may  be 
employed  to  dispose  of  the  solid  waste  are  flow-charted. 

To  assist  the  reader  in  obtaining  familiarity  with  the  dia- 
gram, the  following  guidance  is  provided. 

Starting  with  a particular  solid  waste,  first  deter- 
mine if  the  material  is  reusable,  recyclable,  or  reclaim- 
able.  If  the  material  is  categorized  as  any  of  these,  it 
must  then  be  determined  whether  the  waste  is  segregated 
from  the  solid  waste  stream.  If  it  is  not  segregated, 
some  means  of  sorting  (i.  e. , manual  or  mechanical)  must 
be  employed.  At  this  point,  the  material  is  classified 
(denoted  by  the  "OR  GATE")  as  either  a reusable  material, 
a recyclable  material,  or  a reclaimable  material.  The 
reusable  and  recyclable  materials  are  shipped  to  the 
marketplace,  but  the  reclaimable  material  is  sent  through 
the  reclamation  logic. 
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At  this  point  it  must  be  decided  where  the  reclama- 
tion will  occur.  If  the  material  is  to  be  reclaimed  at  the 
base,  the  need  for  bulk  reduction  should  be  examined.  If 
required,  the  material  will  be  cent  to  a shredder  followed 
by  composting  or  pyrolysis.  The  nonmarketable  by- 
products enter  the  solid  waste  stream  with  the  mixed 
materials  (i.  e. , the  materials  that  were  determined  not 
to  be  reusable,  recyclable,  or  reclaimable). 

The  next  decision  is  whether  or  not  bulk  reduction 
or  consolidation  is  required.  If  the  answer  is  yes,  three 
alternative  processes  may  be  employed,  namely,  compac- 
tion for  bulk  consolidation,  or  shredding  or  incineration 
for  bulk  reduction. 

Following  these  processes  there  will  be  mixed 
materials  and/or  nonmarketable  by-products.  For  the 
ultimate  disposal,  three  alternatives  are  evident.  The 
wastes  may  be  deposited  in  an  open  dump,  in  a sanitary 
landfill,  or  in  the  sea.  Sanitary  landfill  and  sea  disposal 
each  have  associated  with  them  several  different  types  of 
disposal  which  may  be  employed. 


2.  Liquid  Waste 


For  the  purposes  of  this  study,  liquid  waste  is  de- 
fined as  a liquid  material  that  is  no  longer  suitable  for  its 
original  intended  use  without  reprocessing  or  is  only 
suitable  for  ultimate  disposal.  The  liquid  waste  disposal 
logic  diagram  presented  in  Figure  3 illustrates  the  physical 
process  alternatives  and  their  sequence  for  the  disposal 
of  waste  liquid  preservative  and  packaging  materials.  The 
process  alternatives,  which  are  similar  to  those  used  in 
the  disposal  of  solid  wastes,  permit  the  partial  recovery 
and  reclamation  of  portions  of  liquid  waste  materials. 

To  assist  the  reader  in  obtaining  familiarity  with 
Figure  3,  the  following  guidance  is  provided. 

Given  a liquid  waste,  the  first  step  is  to  determine 
the  identification  of  the  waste,  the  applicable  safety  pro- 
cedures, and  the  contaminants. 
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With  the  contaminants  and  the  liquid  identified,  the 
next  step  is  to  determine  whether  the  liquid  waste  is  to  be 
recovered  and  reused.  If  a portion  of  the  liquid  is  re- 
coverable and  reusable,  the  reclamation  methods  are 
selected  from  the  recovery  process  alternatives  shown  in 
the  logic  diagram. 

Once  the  recoverable  and  reusable  portions  of  the 
waste  have  been  identified,  the  disposability  of  the  non- 
reusable  waste  must  be  determined.  This  may  be  subject 
to  local  regulations  and  standards,  which  should  be  iden- 
tified. In  general,  however,  it  requires  removal  of  toxic 
components  of  the  waste.  As  in  the  removal  of  reusable 
portions  of  the  waste,  the  toxic  components  are  removed 
by  one  or  more  of  the  nondirect  waste  disposal  process 
alternatives  shown  on  the  disposal  logic  chart.  For 
example,  carbon  tetrachloride  in  most  cases  cannot  be 
directly  landfilled  since  local  regulations  prohibit  the 
open  release  of  carbon  tetrachloride  vapors.  In  this 
case,  the  waste  will  have  to  be  processed.  In  contrast, 
a liquid  waste  containing  carbon  tetrachloride  can  be 
incinerated  (with  certain  precautions  to  prevent  hydro- 
chloric acid  formation)  without  processing  to  remove  the 
carbon  tetrachloride. 


(2)  Fact  Sheet  Format 


The  primary  product  of  this  study  is  the  Summary  Fact 
Sheet,  one  for  each  material,  which: 

. Describes  the  nature  of  the  material  including  its 
chemical  and  physical  parameters  that  influence 
its  disposal 

. Recommends  a preferred  method  of  disposal 

. Contains  personalized  data  supplied  by  the  cognizant 
officer  at  each  Army  base. 

Since  the  physical  and  chemical  properties  and  the  alter- 
native methods  of  disposal  are  very  different  between  the  solid 
and  chemical  (liquid)  packaging  wastes,  it  was  necessary  to 
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compose  a separate  Summary  Fact  Sheet  that  delineates  these 
unique  properties  and  disposal  methods  for  each  material  form. 


1.  Solid  Waste  Summary  Fact  Sheet  Format 

The  first  five  blocks  of  the  Solid  Waste  Summary 
Fact  Sheet  format  (Figure  4)  are  devoted  to  the  general 
descriptive  information  about  the  material  as  follows: 

. Material  Description — This  block  of  the  Fact 

Sheet  provides  a concise  description  of  the 
material  being  considered.  It  first  states 
the  general  category  (e.  g. , paper,  wood, 
plastic);  the  specific  material's  name,  com- 
mon name,  and  form;  and  the  material's  use, 
specification  number,  and  composition. 

. Chemical  Properties  and  Characteristics  — 
This  block  lists  those  properties  that  sig- 
nificantly influence  the  method  of  disposal. 

. Disposal  Rating  Summary — This  block  out- 
lines any  preprocessing  steps  that  should  be 
taken  prior  to  the  disposal;  the  operational, 
environmental,  and  total  disposal  rating;  and 
the  disposal  and  economic  ranking.  (The 
actual  numerical  calculations  performed  and 
entered  in  this  block  are  presented  in  the  next 
section  entitled  Criteria  Development  and 
Methodology. ) Owing  to  the  specific  localized 
nature  of  the  data,  the  economic  ranking  is  to 
be  entered  by  the  base  cognizant  officer  of 
eacn  Army  installation.  The  methodology  to 
be  employed  is  described  in  the  economic 
section  of  this  report.  Appendix  D. 

. The  "Total  Disposal  Ranking"  indicates  the 
sequence  in  which  different  processes  should 
be  used;  that  is,  a ranking  of  i is  the  "best" 
process,  2 the  "next  best,  " and  so  on. 
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Because  of  the  specific  nature  of  the  data,  the  next 
set  of  blocks  are  to  be  completed  by  the  cognizant  officer 
at  each  Army  installation. 

. Handling  Data — As  enumerated  in  the  block, 
the  cognizant  disposal  officer  should  fill  in 
the  specific  manner  in  which  the  material  is 
handled  prior  to  disposal.  Other  notations 
may  be  the  location  and  bin  number  of  the 
solid  waste. 

. Onbase  Disposal/ Reclamation  Data — In  this 
block  the  cognizant  officer  should,  if  appli- 
cable, state  the  actual  method  of  reclamation 
(pyrolysis  or  composting)  which  is  used  at  the 
base. 

. Off-Base  Disposal /Processing  Data  and  Off- 

Base  Disposal/ Recycling  Data-In  these  blocks 
the  cognizant  officer  should,  if  applicable, 
state  the  nature  of  the  disposal,  reclamation, 
or  recycling  method  used,  and  the  name  and 
address  of  the  secondary  material  handler. 

. Notes  and  Comments —This  final  block  of  the 
Fact  Sheet  is  reserved  for  the  cognizant  offi- 
cer's comments  relating  to  qualitative  assess- 
ments, geographical  or  climatological  limita- 
tions, the  amount  of  the  waste  material  handled 
on  a per-day  basis,  etc. 


2.  Liquid  Waste  Summary  Fact  Sheet  Format 

In  concept,  the  Liquid  Waste  Summary  Fact  Sheet 
format,  as  shown  in  Figure  5.  is  the  seme  as' the  Solid 
Fact  Sheet  format;  in  content,  the  main  difference  between 
the  two  is  the  type  of  data  or  procedures  shown  on  the  Fact 
Sheets.  For  example,  in  the  second  block,  which  enumer- 
ates the  chemical  properties,  there  is  greater  detail  in  the 
Liquid  Fact  Sheet  owing  to  the  inherent  characteristics  of 
the  chemical  packaging  materials.  Likewise,  some  char- 
acteristics of  solid  packaging  materials,  such  as  fragmen- 
tability,  may  not  apply  to  the  chemical  wastes  and  there- 
fore is  not  cited. 
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The  blocks  that  have  not  been  described  previously 
in  the  Solid  Waste  Summary  Fact  Sheet  format  are  pre- 
sented below. 

. Waste  Disposal  Method  for  Small  Spill — This 
block  describes  the  method  to  he  used  in  dis- 
posing of  a small  quantity  (generally  1 liter  or 
less)  of  liquid  wastes  which  occurs  becaus.  of 
a spill. 

. Recovery/ Disposal  of  Highly  Hazardous 

Liquids  in  Large  Quantities — This  block  enu- 
merates the  recovery  or  disposal  method  to 
be  used  in  the  recovery  or  disposal  of  a large 
quantity  of  highly  hazardous  liquids  which 
occurs  because  of  either  a large  quantity 
spill  or  contamination. 


(3)  Summary  of  Criteria  Development  and  Methodology 

Described  below  is  a summary  of: 

. The  criteria  developed  in  order  to  quantify  the  dis- 
posability characteristics 

. The  methodology  employed  by  using  a numerical 
procedure  to  determine  total  disposal  rating  and 
ranking  that  are  entered  in  the  Disposal  Rating 
Summary  section  of  the  Summary  Fact  Sheets. 

The  criteria  and  methodology  are  illustrated  in  Tables  3 
through  6.  A comprehensive  description  appears  in  Appendix  B, 
entitled  "Specific  Criteria  Development  and  Methodology.  " 

It  is  important  to  note  that  although  the  disposal  processes 
and,  hence,  the  criteria  are  different  for  the  analysis  of  the 
solid  and  of  the  chemical  waste  packaging  materials,  the  rationale 
behind  each  is  the  same. 
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Table  6 

Environmental  Rating  Definitions  of  Air  Pollution  Potential 


TTV 


r 


1.  Criteria  Development 

In  this  analysis  it  was  necessary  to  construct: 

. Operational  criteria  to  measure  the  adapt- 
ability or  feasibility  of  a material's  being 
processed  by  a disposal  alte  * .v*-ive 

. Environmental  criteria  to  me^ii^re  the  en- 
vironmental disruption  that  would  be  caused 
by  the  material's  being  processed  by  a dis- 
posal alternative. 


2.  Operational  Rating  System 

The  operational  criteria  were  formulated  into  an 
operational  rating  system.  This  system  was  designed 
independent  of  any  specific  material.  For  each  process, 
mutually  exclusive  material  characteristics  that  would 
have  direct  bearing  upon  the  operation  of  a specific  process 
were  determined.  Next,  a relative  importance  factor,  ex- 
pressed as  a fraction,  was  assigned  to  each  characteristic 
for  each  process. 


3.  Environmental  Rating  System 

The  environmental  criteria  were  formulated  into  an 
environmental  rating  system.  This  system  was  designed 
independent  of  a specific  material/process.  In  this  sys- 
tem, environmental  disruptions  were  analyzed  and  rela- 
tive importance  factors  based  on  portions  of  unity  (1.  0) 
were  assigned  to  each  environmental  impact. 


4.  Operational  and  Environmental  Rating  Definitions 

To  utilize  the  aforemertioned  rating  systems,  rating 
and  rating  code  scales  ranging  in  numerical  value  from 
0 to  10  were  employed.  In  each  system,  0 stands  for 
unsatisfactory  and  10  for  excellent.  Moreover,  for  each 
characteristic  and  environmental  impact,  definitions 
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corresponding  to  each  rating  and  rating  code  have  been 
developed  in  order  to  apply  the  rating  system  consistently. 
Basically,  these  definitions  were  used  as  a guide  for  clas- 
sifying the  waste  packaging  material  on  the  basis  of  either 
a numerically  measurable  or  clearly  defined  characteristic. 

By  way  of  illustration.  Tables  3 and  4 show,  respec- 
tively, the  solid  waste  operational  and  environmental  rating 
system;  Tables  5 and  6,  respectively,  depict  the  solid 
waste  operational  and  environmental  rating  definitions. 

As  stated  earlier,  a complete  listing  of  all  tables  and  a 
comprehensive  defir  itici  of  these  systems  can  be  found 
in  Appendix  B. 


5.  Operational  and  Environmental  Rating  Methodology 

Each  material  was  rated  in  accordance  with  the 
criteria  developed  in  the  rating  definitions  for  both  opera- 
tional characteristics  and  environmental  impacts. 

After  numerical  calculations  had  been  made,  a total 
disposal  rating  was  expressed.  The  total  disposal  rating 
determined  the  best  possible  disposal  process  subject  to 
the  constraints  of  maximization  of  process  utility  and 
minimization  of  environmental  pollution.  The  Numerical 
Process  Evaluation  Matrices,  which  are  the  matrices 
utilized  in  standardizing  the  numerical  calculations  for 
each  packaging  material  under  study,  can  be  found  in 
Appendix  C. 

After  computing  the  total  disposal  rating,  each 
process  was  ranked.  The  disposal  ranking  is  the  assign- 
ment of  sequential  numbers  starting  with  the  highest  dis- 
posal rating  (ranked  as  number  1)  and  ending  with  the  lowest 
disposal  rating.  This  ranking  shows  the  facility  officer  the 
order  in  which  the  disposal  alternatives  should  be  utilized. 
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III.  SUMMARY  FACT  SHEETS 


The  Summary  Fact  Sheets  contained  herein  present  a disposability 
ranking  and  additional  details  for  104  military  packaging  materials 
including  17  liquids  (i.e.,  chemicals)  and  87  solids  (i.  e. , glass,  metal, 
paper,  plastic,  textile,  and  wood). 

To  select  the  disposal  process  that  will  result  in  minimal  pollution 
of  the  environment,  the  Summary  Fact  Sheet  section,  entitled  "Disposal 
Rating  Summary,  " should  be  used  as  a guide.  Within  this  block  is 
the  "Total  Disposal  Ranking, " which  indicates  the  relative  order  for 
selection  of  the  best  method  of  disposal  on  the  basis  of  the  operational 
and  environmental  analysis.  The  best  method  is  given  the  ranking  of  1. 
The  determination  of  economic  feasibility,  which  depends  on  such  local 
factors  as  availability  and  efficiency  of  equipment,  transportation  costs, 
market  for  materials,  etc.,  must  be  made  at  the  installation  level  on 
the  basis  of  a life-cycle  cost  analysis.  The  proposed  economic  analy- 
sis methodology  is  described  in  Appendix  D of  this  report. 
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THE  PAPER.  OR  ATOMIZE  THE  WASTE  INTO  AN  INCINERATOR. 


• MCOVtNY/DMPOlAl  MMTHOO  OP  MtOMt  MAIAAOOlIt  UOUtO«IN  LANOf  OUANTITKI 


RECLAIM  BY  DISTILLATION.  INCINERATE  RESIDUE. 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 

RE  PERI  NCI  CODE  | 

MATERIAL  NO. 

Ri  FIRINGS  FQ. 

OTMCR 

2 

C-3 

1 

MATERIAL  DESCRIPTION 

t 

CHEMICAL  PROPER T 

1ES 

CATEGORY 

CHEMICAL 

HEALTH 

TOXIC  HAZARO  « 

RATING  COOE 

NAME 

BENZENE 

FIRE 

TOXIC  HAZARO 
RATING  COOE  3 

COMMON  NAME 
<FORM| 

BENZOL  (LIQUID) 

REACTIVITY 

TOXIC  HAZARD 
RATING  CODE  0 

USES 

SOLVENT 

FLASH  POINT 

mmm 

FEO/MIL 

SPECIFICATION 

NUMBER 

VV-B-231 

IGNITION 

TEMPERATURE 

1044  °F 

COMPOSITION 

CONSTITUENTS 

BOILING 

POINT 

176 

CARBON 

HYDROGEN 

82.0 

8.0 

MELTING 

TEMPERATURE 

BB 

3 

DISPOSAL  RATING  SUMMARY 

1 

SPECIFIC 

GRAVITY 

.88 

M 

IETHOO 

OPERA 

TIONAL 

RATING 

ENVIRON 

MENTAL 

RATING 

TOTAL 

OISPOtAL 

RATING 

TOTAL 

OISPOtAL 

RANKINQ 

ICO 

NOMIC 

RANKINQ 

EXPLOSIVE 

LIMITS 

1.4-8 

HEAT  OF 
COMBUSTION 

BTU 

LB. 

DISPOSAL 

SB 

VAPOR  DENSITY  ] 
(AIR  - II 

2.8 

RECOVERY/ 

REUSE 

■ 

EO 

BE 

7.8 

a 

B 

SL.  SOLUBLE 

1 

SANITARY 

LANDFILL 

S.  2 

2.8 

m 

B 

sui 

INK 

.UBILITY 

WATER 

INCINERATION 

a.  2 

D 

a 

B 

SPECIAL  PRECAUTIONS, 
APPLICABLE  REGULATIONS 

SEA 

OlSPOSAL 

I 

D 

2.6  | 

4.8 

3 

B 

MCA  LABEL.  ELIMINATE  ALL 
SOURCES  OF  IGNITION  AND 

microbial 

TREATMENT 

5. 1 

2.8 

a 

B 

B 

FLAMMABLES.  PROVIDE 
VENTILATION.  PROVIDE 
PERSONAL  RESPIRATION  FOB 
EMERCENCY. 

1 

NOTES 

6 

WASTE  DISPOSAL  METHOD  FOR  SMALL  SPILL 

ABSORB  ON  PAPER.  EVA’KJRATE  ON  AN  IRON  PAN  IN  A HOOD.  BURN  THE  PAPER. 
OR  ATOMIZE  THE  LIQUID  WASTE  INTO  AN  INCINERATOR.  COMBUSTION  MAY  BE 
IMPROVED  BY  MIXING  WITH  A MORE  FLAMMABLE  SOLVENT. 


t | HtCOVIRYffllfOtAUMTHOC  Of  HIGHLY  HAZARDOUS  LIQUID*  IN  LAROE  OUANTITIf I 

RECOVER  BY  DISTILLATION,  ESPECIALLY  IF  USED  AS  A DRY  CLEANING  SOLVENT. 


INCINERATE  RESIDUE. 


SUMMARY  FACT  SHEET 
LIQUID  WATTE 


MIIMKI  nODt 


MATERIAL  OSECWFTtON 


CHEMICAL  PROPERTIES 


TOXIC  HAZARD 
RATING  CODE 


ENCHORIAL 

TREATMENT 


EFVCSAL  FMCAUTKMW 
AFRUCARU  RIOULATNMM 


MCA  WARNING  LABEL.  PROVIDE 
VENTILATION.  WEAR  RUBBER 
GLOVES,  SELF-CONTAINED 
RESPIRATOR  (OR  WORK  IN  HOOD), 
LABORATORY  COAT.  NEVER  USE 
CONTAMINATED  DRUMS.  FOLLOW 
PROCEDURES  FOR  HANDLING  OF 
SPILLS  FOR  CONTAINER 
CONTAMINATION. 


WAITI  aVOtAL  METHOD  FOR  MtALL  WILL 


ABSORB  ON  PAPER  TOWELS  AND  ALLOW  TO  EVAPORATE  IN  THE  FUME  HOOD. 
BURN  THE  PAPER.  WASH  SfTE  WITH  SOAP  SOLUTION. 


RECOVER Y/0I4R0GAL  METHOD  OF  HIGHLY  HAZARDOUS  LIOUtOtIN  URGE  QUANTITIES 


CONTAMINATED  THROUGH  USE:  PURIFY  BY  DISTILLATION,  PLACE  THE  PURE 
DISTILLATE  BACK  ON  THE  SHELF.  THE  SLUDGE  REMAINING  MAY  BE  INCINERATED 
OR  DISPOSED  OF  IN  SANITARY  LANDFILL  OT  INCINERATE  WITH  SUPPLEMENTARY 
FUEL  IN  FUEL-RICH  MIXTURE. 


NOTE*  AMO  COMMENT! 


1.  NOT  CORROSIVE  OR  DANGEROUSLY  REACTIVE,  BUT  TOXIC  BY  INHALATION,  BY 
PROLONGED  OR  REPEATED  CONTACT  WITH  THE  SKIN,  OR  MUCOUS  MEMBRANE, 
OR  WHEN  INGESTED  BY  MOUTH. 

2.  DANGEROUS  WHEN  HEATED  TO  DECOMPOSITION.  EMITS  HIGHLY  TOXIC  FUMES 
OF  CHLORIDES. 

S.  REPROCESSING  EQUIPMENT  IS  NORMALLY  INTEGRAL  WITH  USE  MACHINERY. 


*T0  »f  COMFlf  TIP  AT  THI  COGNIZANT  OFFICES 


m-j 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 


M MM  NCI  COOI 


MNMNCI N. 


MATE  RIAL  DESCRIPTION 


CHEMICAL  PROPERTIES 


COMMON  NAME 
(FORM) 


CHEMICAL 


CORROSION  PREVENTIVE 


CORROSION  PREVENTIVE 
(FLUID) 


REACTIVITY 


TOXIC  HAZARD 
RATING  CODE 


TOXIC  HAZARD 
HATING  CODE 


TOXIC  HAZARD 
RATING  CODE 


FEOWIL 
SPED  FI  CAT  I ON 


COMPOSITION 


PRESERVATIVE 


CONSTITUENTS 


DIIPOtAL  RATING  SUMMARY 


OKRA 

IMVIRON 

TtONAL 

MCNTAL 

RATING 

RATING 

RECOVERY/ 

REUSE 


SANITARY 

LANDFILL 


SEA 

OISPOSAL 


MCROSIAL 

TREATMENT 


FLASH  POINT 


IGNITION 

TEMPERATURE 


MELTING 

TEMPERATUCE 


SPECIFIC 

GRAVITY 


EXPLOSIVE 

LIMITS 


HEAT  OF 
COMBUSTION 


VAPOR  DENSITY 
I AIR  • 1) 


SOLUBILITY 
IN  WATER 


.659  - .970 


IN901 UBLE 


SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATION: 


AGITATE  WELL  BEFORE  USING. 
CONTAINS  COMBUSTIBLE 
PETROLEUM  THINNERS  OF  I00°F 
MINIMUM  FLASH  POINT.  AVOID 
USE  NEAR  OPEN  FLAMES,  SPARKS, 
OR  WELDING  OR  CUTTING  OPER- 
ATIONS. AVOID  PROLONGED  OR 
REPEATED  CONTACT  WITH  THE 
SKIN,  OR  BREATHING  OF  VAPORS. 
USE  PROTECTIVE  CLOTHING  AND 
PROPER  MASKS  FOR  PROLONGED 


WASTE  DISPOSAL  METHOD  FOR  SMALL  SPILL 


EXPOSURES. 


ABSORB  ON  PAPER.  EVAPORATE  ON  AN  IRON  PAN  IN  A HOOD  AND  BURN  THE 
PAPER.  OR  ATOMIZE  THE  LIQUID  WASTE  INTO  AN  INCINERATOR.  COMBUSTION 
MAY  BE  IMPROVED  BY  MIXING  WITH  A MORE  FLAMMABLE  SOLVENT. 


RECOVER  Y/DISPOSAl  MCTHOO  OF  HIGHLY  HAZARDOUS  LIQUIDS  HI  LARGE  QUANTITIES 


IF  A LARGE  SPILL,  FILTER  OR  CENTRIFUGE  TO  REMOVE  CONTAMINATES  (DIRT) 
AND  USE  IMMEDIATELY.  OR  RETURN  TO  SUPPLIER  FOR  REFORMULATION. 
INCINERATE  RESIDUE  OR  CONTAMINATED  MATERIAL. 


NOTES  ANO  COMMENTS 


"TO  IF  CO*»l  F.TFO  BY  THf  COGNI2ANT  OFFICES 


111 -4 

-51- 


CATEGORY 

NA^E 


COMMON  NAME 
(FORM) 


FED/MIL 

SPECIFICATION 

NUMBER 


COMPOSITION 


SUMMARY  PACT  SHEET 
U QUID  WASTE 


MATERIAL  DESCRIPTION 

CHEMICAL 

CORROSION  PREVENTIVE 
OIL  TYPE  VCI 

(FLUID) 

PRESERVATIVE 

MIL*  1*23310 

CONSTITUENTS  I X BY  WEIGHT 


3 

METHOD 

OF 

DISPOSAL 

*OTU 

RECOVERY/ 

REUSE 

SANITARY 

LANDFILL 

INCINERATION 

SEA 

DISPOSAL 

micrcsial 

TREATMENT 

DISPOtAL  RATI  NO  SUMMARY 


OPfRA 
TKMAL 
RATI  MO 

INVIftON 

MCNTAl 

RATING 

TOT  At 

DISPOSAL 

RATINQ 

s.s 

7.2 

6.4 

4.6 

6.0 

S.  3 

7.9 

6.4 

7.2 

5. 2 

6.0 

S.6 

4.6 

6.2 

S.4 

M MAI  MCI  COM 

~ MATIRIAL  NO.  MMASNCSPO.  j C 

ZJL  L c-6  L 

J CHEMICAL  PROPERTIES 

utii  ru  TOXIC  HAZARD 

HEAL™  RATING  CODE 

TOXIC  HAZARD 

F,RE  RATING  CODE 

TOXIC  HAZARD 

REACTIVITY  RATING  CODE 

FLASH  POINT  100 

IGNITION  ...  ... 

TEMPERATURE  450  “ 500 

BOILING  ... 

POINT 220  ‘ 310 

MELTING 

TEMPERATURE  * 40 

SPECIFIC 

GRAVITY 0.859  * 0.  970 

EXPLOSIVE 

LIMITS l m Q7$ 

heatdf 

COMBUSTION  16* 000 

VAPOR  DENSITY 
(AIR -II  N/A 

SwATrl™  INSOLUBLE 


IGNITION 

TEMPERATURE 


MELTING 

TEMPERATURE 

SPECIFIC 

GRAVITY 

EXPLOSIVE 
LIMITS 

HEATDF 

COMBUSTION 

VAPOR  DENSITY 
(AIR  - II 

SOLUBILITY 
IN  WATER 


4*  SPECIAL  PRECAUTIONS/ 

APPLICABLE  REGULATIONS 

ELIMINATE  ALL  SOURCES  OF 
IGNITION.  AVOID  LONG  OR 
REPEATED  CONTACT  WITH 
CHEMICAL  OR  VAPOR.  USE 
PROTECTIVE  MASK  AND  CLOTHING 
FOR  PROLONGED  EXPOSURE. 


| WASTE  DISPOtAL  M1THOO  FOR  SMALL  WILL 

ABSORB  ON  PAPER.  EVAPORATE  IN  FUME  HOOD.  INCINERATE  THE  PAPER,  OR 
ATOMIZE  LIQUID  WASTE  INTO  AN  INCINERATOR.  COMBUSTION  MAY  BE  IMPROVED 
BY  MIXING  WITH  A MORE  FLAMMABLE  SOLVENT. 


S J RECOVER  Y/MIP08AL  MCTHOO  OP  HI  ONLY  HAZARDOUS  UG'flOS  IN  LARGE  QUANTITIES 

COLLECT  AND  RETURN  TO  SUPPLIER  FOR  REPROCESSING  AND  REFORMULATION 
OR  INCINERATE  AND  DISPOSE  OF  INCINERATOR  RESIDUE  BY  SANITARY  LANDFILL. 


NOTCS  ANO  COMMENTS 


*TO  BE  COMPLETED  1Y  THE  COGNIZANT  OFFICER 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 


kpimnci  com 


MATt  IIMU.NO. 


material  description 


MmuKin. 


C-7 


chemical  properties 


CHEMICAL 


TOXIC  HAZARD 
RATING  CODE 


NAME 


CORROSION  PREVENTIVE 


FIRE 


TOXIC  HAZARD 
RATING  COOE 


COMMON  NAME 
(FORM! 


VCI  (SOLID) 


REACTIVITY 


TOXIC  HAZARD 
RATING  COOE 


USES 


PRESERVATIVE 


FLASH  POINT 


150 


FED/MIL 

SPECIFICATION 

NUMBER 


KiIL-I-22110 


IGNITION 

TEMPERATURE 


550  - 800 


CONSTITUENTS 


COMPOSITION 


BOILING 

POINT 


300 


MELTING 

TEMPERATURE 


100 


DISPOSAL  RATING  SUMMARY 


SPECIFIC 

GRAVITY 


0.  7 - 0.  9 


METHOD 

OF 

OPERA- 

TIONAL 

RATING 

ENVIRON- 
MENTAL 
RAT' NO 

TOTAL 

DISPOSAL 

RATING 

TOTAL 

DISPOSAL 

RANKING 

ECO- 

NOMIC 

RANKING 

DISPOSAL 

MTU 

RECOVERY/ 

REUSE 

5.5 

7.0 

6.3 

2 

SANITARY 

LANDFILL 

4.6 

8.0 

5.3 

4 

INCINERATION 

7.9 

6.8 

7.3 

1 

SEA 

DISPOSAL 

4.6 

8.2 

5.4 

3 

| MICROBIAL 
TREATMENT 

4.3 

6.4 

5.4 

4 

EXPLOSIVE 

LIMITS 


1 - 5% 


HEAT  OF 
COMBUSTION 


16,000 


BTU 

LS. 


VAPOR  DENSITY 
(AIR  - I) 


N/A 


SOLUBILITY 
IN  WATER 


INSOLUBLE 


SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATIONS 


ELIMINATE  ALL  SOURCES  OF 
IGNITION.  AVOID  LONG  OR 
REPEATED  CONTACT  WITH 
CHEMICAL  OR  VAPOR.  USE 
PROTECTIVE  MASK  AND  CLOTHING 
FOR  PROLONGED  EXPOSURE. 


WASTE  DISPOSAL  METHOD  FOR  SMALL  SPILL 


COLLECT  AND  INCINERATE.  DISPOSE  OF  INCINERATED  RESIDUE  IN  SANITARY 
LANDFILL. 


RECOVER  Y/OISPOSALMETHOO  OF  HIGHLY  HAZARDOUS  LIQUIDS  IN  LARGE  QUANTITIES 


COLLECT  AND  RETURN  TO  SUPPLIER  FOR  REPROCESSING  AND  REFORMULATION 
OR  INCINERATE  AND  DISPOSE  OF  INCINERATOR  RESIDUE  BY  SANITARY  LANDFILL. 


NOTES  ANO  COMMENTS 


•TO  BF  COMPLETED  BY  THE  COGNIZANT  OFFICER 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 


COMMON  NAME 
(FDRMJ 


FE  O/MIL 
SPECIFICATION 


MATERIAL  DESCRIPTION 


CHEMICAL 


DETERGENT 


DETERGENT  (LIQUID) 


DETERGENT 


MIL-  D- 18781 


CONSTITUENTS 


NONIONIC  SURFACE 

ACTIVE  AGENT 

(TYPED  flfl.O 


DISPOSAL  RATING  SUMMARY 


iNVIRON-  TOT  At  TOTAL  ECO 
TtONAL  I MENTAL  DISPOSAL  DtVOSAL  NOMIC 
RATING  RATING  RATING  RANKING  RANKING 


SANITARY 

landfill 


INCINERATION 


SEA 

DISPOSAL 


MICR~~.aL 

TREATMENT 


4.8 


8.0  6.4 


CHEMICAL  PROPERTIES 


TOXIC  HAZARD 
RATING  OOOE 


TOXIC  HAZARD 
RATING  CODE 


TOXIC  HAZARD 
RATING  OOOE 


IGNITION 

TEMPERATURE 


MELTING 

TEMPERATURE 


SPECIFIC 

GRAVITY 


EXPLOSIVE 

LIMITS 


HEAT  OF 
COMBUSTION 


VAPOR  DENSITY 
(AIR*  1| 


SOLUBILITY 
IN  WATER 


BTU 

LS. 

N/A 


INFINITE 


SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATIONS 


DO  NOT  TAKE  INTERNALLY.  KEEP 
OUT  OF  EYES.  IF  SWALLOWED, 
INDUCE  VOMrriNG  AND  CALL  A 
PHYSICIAN.  FOR  EYES,  FLUSH 
WrTH  PLENTY  OF  WATER  AND  GET 
MEDICAL  ATTENTION. 


WASTE  DISPOSAL  METHOD  FOR  SM/.LL  SPILL 


NEUTRALIZE  AND  MOP  UP  OR  USE  WATER-VAC.  DISCHARGE  TO  SEWER  WITH 
LARGE  EXCESS  OF  WATER. 


RECOVE  ft  Y/DISPOSAL  METHOO  OF  HIGHLY  HAZARDOUS  UOUIOt  IN  LARGE  QUANTITIES 


IF  A LARGE  SPILL,  COLLECT  MATERIAL  AND  USE  IMMEDIATELY.  FLUSH  AREA 
WITH  WATER  AND  ALLOW  WATER  TO  FLOW  INTO  A SANITARY  SEWER.  DILUTE 
RESIDUE  WITH  LARGE  QUANTITIES  OF  WATER  AND  FLUSH  INTO  SANITARY  SEWER. 


NOTES  AND  COMMENTS 


*TO  BE  COMPLFTf  D BY  THE  COGNIZANT  OFFICER 


III-9 

-58- 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 


matsmm.no. 


MNMNCIN. 


MATERIAL  DESCRIPTION 


1 C-M  1 

CMMRCAL  PftOPCRTItt 


CATEGORY 


CHEMICAL 


HEALTH 


TOXIC  HAZARD 
RATING  CODE 


GREASE 


TOXIC  HAZARD 
RATING  CODE 


COMMON  NAME 
(FORM) 


GREASE  (FLUID) 


REACTIVITY 


TOXIC  HAZARD 
RATING  CODE 


USES 


PRESERVATIVE 


FLASHPOINT 


400  - 500 


FED/MIL 

SPECIFICATION 


MIL-0-7711 

MIL-G-23827 


MIL-G- 10024 


IGNITION 

TEMPERATURE 


700 


CONSTITUENTS 


COMPOSITION 


% BY  WEIGHT 


BOILING 

POINT 


N/A 


MELTING 

TEMPERATURE 


LESS  THAN 
-40 


DISPOSAL  RATING  SUMMARY 


SPECIFIC 

GRAVITY 


. 65  - . 62 


METHOD 

OF 

OPERA- 

TIONAL 

PATINO 

ENVIRON 

MENTAL 

PATINO 

g 

too 

Home 

RANKING 

DISPOSAL 

E- 

RICOVERY/ 

REUSE 

1 

7.8 

n 

2 



SANITARY 

LANDFILL 

■ 

D 

3.2 

* i 

m 

INCINERATION 

8.6 

n 

D 

i 

■ 

SEA 

DISPOSAL 

S.8 

3.8 

3 

MICROBIAL 

TREATMENT 

■ 

m 

El 

m 

m 

EXPLOSIVE 

LIMITS 


N/A 


HEAT  OF 
COMBUSTION 


18,  600  - 

20, 000 


BTU 

Is.  I 


VAPOR  OENSITY 
IAIR-11 


N/A 


SOLUBILITY 
IN  WATER 


INSOLUBLE 


OTCIAL  PRECAUTIONS/ 
APPLICABLE  REGULATIONS 


ELIMINATE  ALL  SOURCES 
OF  IGNITION  AND  FLAMMABLES. 


NOTES: 


WASTE  DISPOSAL  METHOD  PUR  SMALL  SPILL 


MAKE  UP  PACKAGES  IN  PAPER  OR  OTHER  FLAMMABLE  MATERIAL.  BURN 
IN  THE  INCINERATOR.  OR  THE  SOLID  MAY  BE  DISSOLVED  IN  A FLAMMABLE 
SOLVENT  AND  SPRAYED  INTO  THE  FIRE  CHAMBER. 


S RECOVER Y/dSPOSAL  METHOD  OP  HIOHLY  HAZARDOUS  LIQUIDS  IN  LARGE  QUANTITIES 


IF  A LARGE  SPILL,  COLLECT  UNCONTAMINATED  MATERIAL  AND  USE 
IMMEDIATELY.  TJCINERATE  RESIDUE  OR  CONTAMINATED  MATERIAL. 


•TO  BP  COMPLETED  BY  THE  COGNIZANT  OFFICER 


NOTES  AND  COMMENTS 


TORE  COMPLETED  BY  THE  COGNIZANT  OFFICER 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 

RIFIRINCICOCI  | 

MATERIAL  NO. 

MPtMNCt  PQ. 

OTNKN 

i 

C-12 

1 

MATERIAL  DESCRIPTION 

” 

CHEMICAL  PROPS RT 

1ES 

CATEGORY 

CHEMICAL 

HEALTH 

TOXIC  HAZARO  . 

rating  COOE 

NAME 

METHANOL 

FIRE 

TOXIC  HAZARO 
RATING  CODE  9 

COMMON  NAME 
(f  DRMI 

WOOD  ALCOHOL  (LIQUID) 

REACTIVITY 

TOXIC  HAZARO 
RATING  COOE  0 

USES 

SOLVENT 

FLASH  POINT 

12  °F 

FED/MIL 

SPECIFICATION 

NUMBER 

O-M-232 

IGNITION 

TEMPERATURE 

667  °F 

COMPOSITION 

CONST.  TUENTS 

% BY  WEIGHT 

BOILING 

POINT 

149  °f 

CARBON 

OXYGEN 

HYDROGEN 

37.5 
50.0 

12.5 

MELTING 

TEMPERATURE 

-144  «F 

\L 

OlSPOSAL  RATING  SUMMARY 

SPECIFIC 

GRAVITY 

.79 

M 

ETHOO 

OPERA 

TIONAL 

NATINO 

ENVIRON 

MENTAL 

RATINO 

— 

TOTAL 

DISPOSAL 

RATING 

TOTAL 

OISPOtAL 

RANKING 

ECO 

NOMIC 

RANKING 

EXPLOSIVE 

LIMITS 

6 - 36.5 



HEAT  OF 
COMBUSTION 

BTU 

LB. 

OISPOSAL 

HOT  IS 

VAPOR  OENSITY 
(AIR  - 1) 

i.  n 

RECOVERY/ 

REUSE 

6.6 

6.4 

7.5 

i 

SOLUBILITY 
IN  WATER 

- 

SANITARY 

LANDFILL 

5.2 

3.6 

4.4 

4 

INCINERATION 

6.0 

6.2 

7.1 

2 

4* 

SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATIONS 

SEA 

OlSPOSAL 

6.7 

2.6 

4.6 

3 

MCA  LABEL.  ELIMINATE  ALL 
SOURCES  OF  IGNITION.  WEAR 
RUBBER  GLOVES,  FACE  SHIELD, 
LABORATORY  COAT.  HAVE  ALL- 
Pl'iiPOSE  CANISTER  MASK 
AVAILABLE.  ELIMINATE  ALL 
SOURCES  OF  FLAMMABLES. 

1 

MICROBIAL 

TREATMENT 

5.6 

2.8 

3.2 

5 

NOTE 

>: 

i WASTE  DISPOSAL  METHOD  FDR  SMALL  SFILl 


ABSORB  ON  PAPER.  EVAPORATE  ON  AN  IRON  PAN  IN  A FUME  HOOD.  BURN  THE 
PAPER. 


« RECOVER  Y/DISPOIAL  METHOO  OF  HIOHLY  HAZARDOUS  LIQUIDS  IN  LARGE  QUANTITIES 


PURIFY  BY  DISTILLATION  OR  ATOMIZE  AND  BURN  IN  AN  INCINERATOR. 
INCINERATE  DISTILLATION  RESIDUE.  COMBUSTION  MAY  BE  IMPROVED  BY 
MIXING  WITH  A MORE  FLAMMABLE  SOLVENT. 


V NOTES  AND  COMMENTS 


•to  ar  cdmfi  TTru  hv  thf  cognizant  officer 


III- 12 

-6l- 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 


MATERIAL  DUCMTOON 


COMMON  NAME 
(FOAM) 


CHEMICAL 


PETROLATUM 


PETROLATUM  (LIQUID) 


TOXIC  HAZARD 
RATING  CODE 


TOXIC  HAZARD 
RATING  CODE 


TOXIC  HAZARD 
RATING  COOi 


FED/MIL 

WCCIFICATION 


PRESERVATIVE 


MIL-C-I0382 


CONSTITUENTS 


PETROLATUM 

LANOLIN 


DISPOSAL  RATING  SUMMARY 


OTCAA  INVMON  TOTAL  TOTAL  ]tCO 
TIONAL  MENTAL  DltPOfAL  jOUPOtAL 
RATINQ  RATINQ  RATING 


RECOVERY/ 

REUSE 


SANITARY 

LANDFILL 


INCINERATION 


SEA 

DISPOSAL 


MICROS!  A L 
TREATMENT 


3.2  3. 


IGNITION 

TEMPERATURE 


MELTING 

TEMPERATURE 


SPECIFIC 

GRAVITY 


EXPLOSIVE 

LIMITS 


HEAT  OF 
COMBUSTION 


VAPOR  DENSITY 
(AIR  * 1) 


SOLUBILITY 
IN  WATER 


INSOLUBLE 


8.6  5. 


5.8  2.0  3.9 


4.9  2.0  3. 


SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATIONS 


USE  ONLY  FOR  CORROSION  PRE- 
VENTION DURING  STORAGE. 
REMOVE  THE  PREVENTIVE  FROM 
FOOD  HANDLING  EQUIPMENT  AND 
MACHINERY  BEFORE  OPERATING 
BY  FLUSHING  WITH  HOT  WATER 
<108  F).  ELIMINATE  ALL  SOURCES 
OF  IGNITION  AND  FLAMMABLES. 


WASTE  DISPOSAL  MCTHOO  FOR  SMALL  WILL 


SWEEP  ONTO  PAPER  AND  PLACE  IN  AN  IRON  PAN  IN  THE  HOOD.  BURN  THE  PAPER 
AND  COMPOUND.  OR  MAKE  UP  PACKAGES  IN  PAPER  OR  OTHER  FLAMMABLE 
MATERIAL.  BURN  IN  THE  INCINERATOR.  OR  THE  SOLID  MAY  BE  DISSOLVED  IN 
A FLAMMABLE  SOLVENT  AND  SPRAYED  INTO  THE  FIRE  CHAMBER. 


RECOVER Y/DISPOSALMETHOO  OF  HIGHLY  HAZARDOUS  LIQUIDS  IN  URGE  QUANTITIES 


INCINERATE  MATERIAL  AND  DISPOSE  OF  RESIDUE  IN  A LANDFILL. 


NOTES  AND  COMMENTS 


•TO  BE  COMPLETED  BY  I HE  COGNIZANT  OFFICES 


III- 1 3 
-62- 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 


MPIRKNCICOM 


MATERIAL  DESCRIPTION 


RIP  I ft  (MCI  ftO. 


-14 


CHEMICAL  PROPERTIES 


COMMON  SAME 
I FORM) 


USES 


TED/MIL 
SPECIFICATION 
NUMBER 


CHEMICAL 


HEALTH 


PETROLEUM  CLEANING 
SOLVENT 


STODDARD  SOLVENT 
(LIQUID) 


REACTIVITY 


SOLVENT 


P-D-680 


IGNITION 

TEMPERATURE 


TOXIC  HAZARD  , 
RATING  CODE 


TOXIC  HAZARD 
RATING  CODE 


TOXIC  HAZARD 
RATING  CODE 


100 


441 


°F 

*F 


CONSTITUENTS 


COM  POSITION 


PETROLEUM 

DISTILLATE 


% BY  WEIGHT 


BOILING 

POINT 


428 


MELTING 

TEMPERATURE 


°f| 

°F 


DISPOSAL  RATING  SUMMARY 


SPfCIFlC 

GRAVITY 


1.0 


METHOD 

OF 

OP!  ft  A 
TIONAL 
RATING 

ENVIRON 

MENTAL 

RATING 

T'.TAL 

OIW'oSAL 

RATING 

TOTAL 

OlSPOtAL 

RANKING 

ECO 

NOMIC 

RANKING 

DISPOSAL 

»OTI« 

RECOVERY/ 

REUSE 

8.2 

7.8 

7.9 

1 

SANITARY 
. ANDFILL 

5.2 

2.8 

4.0 

4 

incineration 

8.2 

4.8 

6.4 

2 

SEA 

DISPOSAL 

6.4 

2.8 

4.o 

•• 

MICROBIAL 

TREATMENT 



5. 1 

2.8 

4.0 

4 

— 

EXPLOSIVE 

LIMITS 


8.5 


HE  OF 
COMBUSTION 


BTU 
LB.  I 


VAPOR  DENSITY 
(AIR  • t| 


SOLUBILITY 
IN  WATER 


SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATION T 


NOTES: 


WEAR  RUBBER  GLOVES.  FACE 
SHIELD,  LABORATORY  COAT. 
HAVE  ALL-PURPOSE  CANISTER 
MASK  AVAILABLE.  ELIMINATE 
ALL  SOURCES  OF  IGNITION  AND 
FLAMMABLES. 


WASTE  DISP(  *AL  METHOD  FDR  SMALL  SPILL 


ABSORB  CN  PAPER.  EVAPORATE  ON  AN  IRON  PAN  IN  A HOOD.  BURN  THE  PAPER. 
OR  ATOMIZE  INTO  AN  INCINERATOR.  COMBUSTION  MAY  BE  IMPROVED  BY 
MIXING  WITH  A MORE  FLAMMABLE  SOLVENT. 


RECOVERY/DISPOSAL  METHOD  OF  HIGHLY  HAZARDOUS  LIQUIDS  IN  LARGE  QUANTITIES 


RECLAIM  BY  DISTILLATION  ESPECIALLY  IF  USED  AS  A DRY  CLEANING  SOLVENT. 
INCINERATE  RESIDUE. 


NOTES  AND  COMMENTS 


*TO  BF  COMPlFTfO  BY  THf  COGNIZANT  OFFICER 


I II  - 1 4 

-*3- 


9UMMMV  FACT  MEET 
LIQUID  WACTE 


COMMON  NAME 
(FOAM) 


COMPOSITION 


MATERIAL  OUCAIPTION 


CHEMICAL 


PETROLEUM  DISTILLATE 


mineral  spmrrs  (liquid) 


SOLVENT 


TT*T*J91 


CONSTITUENTS  % IV  WEIGHT 


aromatic 

COMPOUNDS 
ETHYLBENZENE  I 20.0 


CHEMICAL  PROPERTIES 


HEALTH 

TOXIC  HAZARD 
RATING  COOE 

FIRE 

TOXIC  HAZARD 
RATING  COOE 

REACTIVITY 

TOXIC  HAZARD 
RATING  COOE 

FLASHPOINT 

100 

IGNITION 

TEMPERATURE 

4S0  - 500 

DISPOSAL 


RECOVERY/ 


SANITARY 

LANDFILL 


INCINERATION 


SEA 

DISPOSAL 


MICROBIAL 

TREATMENT 


DISPOSAL  RATING  SUMMARY 


OPIRA  INVIRON  TOTAL  TOTAL 
TiONAL  MCNTAL  DIMOtAL  W MORAL 
RATINQ  RATING  RATING  RANKING 


MELTING 

TEMPERATURE 


SPECIFIC 

GRAVITY 


EXPLOSIVE 

LIMITS 


HEAT  DF 
COMBUSTION 


VAPOR  DENSITY 
(AIR  • II 


SOLUP’  :tv 
INWk  *R 


-50 


0.865  - 0.970 


1 - 6% 


W/A 


INSOLUBLE 


SPECIAL  PRECAUTIONS,' 
APPLICABLE  REGULATIONS 


WEAR  RUBBER  GLOVES,  FACE 
SHIELD,  LABORATORY  COAT. 
HAVE  ALL-PURPOSE  CANISTER 
MASK  AVAILABLE.  ELIMINATE 
ALL  SOURCES  OF  IGNITION  AND 
FLAMMABLES. 


WASTE  DISPOSAL  MCTHOO  FOR  SMAL!  SPILL 


ABSORB  ON  PAPER.  EVAPORAT~  ON  AN  IRON  PAN  IN  A HOOD.  BURN  THE 
PAPER.  OR  ATOMIZE  INTO  AN  INCINERATOR.  COMBUSTION  MAY  BE  IMPROVED 
BY  MIXING  WITH  A MORE  FLAMMABLE  SOLVENT. 


RECOVERY/DISPOSAL  METHOD  OF  HIGHLY  HAZARDOUS  LIQUIDS  ' 4 LARGE  QUANTITIES 


RECOVER  BY  DISTILLATION.  INCINERATE  RESIDUE.  RECOVERED  THINNER 
MAY  NOT  BE  SUITABLE  FOR  HIGH  QUALITY  PAINTS  WHERE  COLOR  IS  CRITICAL. 


NOTES  AND  COMMENTS 


•TO  BE  COMPLETFO  BY  THE  COGNIZANT  OFFICER 


SUMMARY  FACT  SHEET 
LIQUID  WASTE 


MHMNCI  COOI 


MATERIAL  NO. 

RIPIRINCI  PQ. 

it 

C-lt 

MATERIAL  OESCRIKflON 


CATEGORY 


NAME 


COMMON  NAME 
(FORMI 


USES 


FED/MtL 

SPECIFICATION 

NUMBER 


COMPOSITION 


CHEMICAL 

TETRACHLOROETHYLENE 


PERCHLOROETHYLENE  (LIQUID! 


DRY  CLEANING  SOLVENT 
DEGREASING  SOLVENT 


MIL-O-T-236 

^CONSTITUENTS 


CARBON 

CHLORINE 


% BY  WEIGHT 


14.48 

85.52 


DISPOSAL  RATING  SUMMARY 


METHOD 

OF 

OPERA 

TlONAL 

RATING 

ENVIRON 

MENTAL 

RATING 

TOTAL 

OUPOSAl 

RATING 

TOTAL 

DISPOSAL 

RANKING 

ECO 

NOMIC 

RANKING 

OISPOSAL 

VOTCI 

RECOVERY/ 

REUSE 

8.7 

8.0 

8.4 

11 

■ 

SANITARY 

landfill 

n 

2. 6 

3.8 

n 

INCINERATION 

0 

5.8 

5.6 

2 

1 

SEA 

DISPOSAL 

m 

m 

3 

■1 

MICROBIAL 

TREATMENT 

■ 

D 

2.8 

2.8 

5 

CHEMICAL  PROPERTIES 


REACTIVITY 


IGNITION 

TEMPERATURE 


BOILING 

POINT 


MELTING 

TEMPERATURE 


SPECIFIC 

GRAVITY 


EXPLOSIVE 

LIMITS 


HEAT  DF 
COMBUSTION 


VAPOR  DENSITY 
IAIR  ■»  1) 


SOLUBILITY 
IN  WATER 


TOXIC  HAZARD 
RATING  CODE 


TOXIC  HAZARD 
RATING  CODE 


TOXIC  HAZARD 
RATING  CODE 


NONE 


250 


-11 


1.62 


5400 


BTU 

LB. 


5.  83 


INSOLUBLE 


SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATIONS 


NOTES: 

(1)  INCINERATOR  MUST  HAVE  SUPPLEMENTAL] 
FUEL  AND  WATER  SCRUBBER. 


PROVIDE  VENTILATION,  WEAR 
RUBBER  GLOVES  AND  LABORATG*^ 
COAT,  AND  PROVIDE  PERSONAL 
RESPIRATOR  FOR  EMERGENCY. 

DO  NOT  REUSE  CONTAMINATED 
DRUMS.  FOLLOW  PROCEDURES 
FOR  SPILLS  TO  CLEAN  CONTAINERS 
AND  RECYCLE  OR  DISPOSE  OF 
CONTAINERS  IN  ACCORDANCE 
WITH  SOLID  WASTE  PROCEDURES. 


WAITE  DISPOSAL  METHOO  FOB  SMALL  SPILL 


ABSORB  ON  PAPER  TOWELS  AND  EVAPORATE  IN  A FUME  HOOD.  BURN  THE 
PAPER  AND  WASH  THE  SITE  WITH  A SOAP  SOLUTION. 


RECOVER  V/DISPOSAL  METHOO  OF  HIGHLY  HAZARDOUS  LIQUIDS  IN  LARGE  QUANTITIES 


RECOVER  BY  DISTILLATION.  INCINERATE  SLUDGE  WITH  SUPPLEMENTAL 
FUEL  IN  FUELrRICH  MIXTURE  (2) 


NOTES  AND  COMMENTS 


(2)  FUEL-RICH  MIXTURE  PERMITS  ALL  CL  TO  FORM  HCL  WHICH  CAN  BE 
REMOVED  IN  A WATER  SCRUBBER.  A LEAN  FUEL  MIXTURE  PRODUCES 
CL2  WHEN  TETRACHLOROETHYLENE  IS  INCINERATED. 


•Toef  COMPl  tTIU  HV  THf  COGNIMNT  OFFICfH 


m-is 

-65- 


L 


RtHMAn  V FACT  tHCET 
LIQUID  WAm 


MATERIAL  OOCMPTMN 


COMMON  NAME 
(FORMI 


FED/MIL 

SPECIFICATION 


RECOVERY/ 
EUSE 


SANITARY 

LANDFILL 


SEA 

DISPOSAL 


MICROSIAL 

TREATMENT 


CHEMICAL 


TRICHLOROETHYLENE 


PERCHLOROETHYLENE  (LIQUID) 


DRY  CLEANING  SOLVENT 
DEGREASER 


MIL-O-T-634 


CARBON 

HYDROGEN 

CHLORINE 


NOTES 

(1) INCINERATOR  MUST  HAVE  SUPPLEMENTAL 
FUEL  AND  WATER  SCRUBBER. 


WtClAL  PRECAUTIONS/ 
APPUCARLE  RtQMLATKMS 


PROVIDE  VENTILATION,  WEAR 
RUBBER  GLOVES  AND  LABORATORY 
COAT,  AND  PROVIDE  PERSONAL 
RESPIRATOR  FOR  EMERGENCY. 

DO  NOT  REUSE  CONTAMINATED 
DRUMS.  FOLLOW  PROCEDURES 
FOR  SPILLS  TO  CLEAN  CONTAINERS 
AND  RECYCLE  OR  DISPOSE  OF 
CONTAINERS  IN  ACCORDANCE  WITH 
SOL®  WASTE  PROCEDURES. 


WMTI  a VOCAL  MCTMOO  FOR  SMALL  WILL 


ABSORB  ON  PAPER  TOWELS  AND  EVAPORATE  IN  A FUME  HOOD.  BURN  THE 
PAPER  AND  WASH  THE  SITE  WITH  A SOAP  SOLUTION. 


RECOVERY/DISPOSAL  METMOO  OF  WQHIY  HAZARDOUS  LIQUIDS  IN  LARUE  QUANTITIES 


RECOVER  BY  DISTILLATION.  INCINERATE  SLUDGE  WITH  SUPPLEMENTAL 
FUEL  AND  FUEL-RICH  MIXTURE. 


NOTES  AND  COMMSNTE 


(J)  A FUEL-RICH  MIXTURE  PERMITS  ALL  CL  TO  FORM  HCL  WHICH  CAN  BE 
REMOVED  IN  A WATER  SCRUBBER.  A LEAN  FUEL  MIXTURE  PRODUCES 
CLj  WHEN  TRICHLOROETHYLENE  IS  INCINERATED. 


TO  EE  COMPLETED  i3Y  THE  COGNIZANT  OFFICER 


IU-17 
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III-20 

-69- 


SUMMARY  FACT  SHEET 
SOLID  WASTE 


RBFBRBNCBCODft 


MAT! RIAL  NO.  RBFBRBNCB  BO. 


22 


MATERIAL  DESCRIPTION 


033 


CHEMICAL  PROPERTIES 


METAL 


MELTING  TEMPERATURE 


700 


ALUMINUM 


COMBUSTION  TEMPERATURE 


COMMON  NAME 
(FORM) 


ALUMINUM  (FOIL) 


HEAT  OF  COMBUSTION 


BTU  1 
LB 


TRAYS,  WRAPPING 


MATERIAL  OENtlTY 


169 


LB 

CU.FT.I 


FEOERAU 

MILITARY 

SPECIFICATION 

NUMBER 


MIL- A- 146 


BULKOENSITY  169  LB  _ 

CU.F 


COMPOSITION 


NOT  LESS  THEN  99% 
UNCOATED  ALUMINUM 


CHARACTERISTICS 


FRAGMENT ABILITY 


DISPOSAL  RATING  SUMMARY 


SEPARABILITY 


METHOC 

OF 


REUSE 


BALING 


INCINERATION 


BANITARY 

LANDFILL 


SEA  DISPOSAL 


PRE- 

PRO 


OPERA- 

TIONAL 

RATINO 


3.5 


6.6 


3.0 


2.6 


6.4 


4.0 


7.4 


B 5.8  3.8 


ENVIRON 

MENTAL 

RATING 


10.0 


9.0 


7.4 


7.4 


7.4 


6.0 


6.6 


total 

OISPOSAL 

RATING 


6.6 


7.9 


5.2 


5.0 


6.9 


5.0 


7.1 


4.7 


TOTAL 

OlSPCSALl 


ECO 

NOMIC 

iRANKINQi. 


COMPATIBILITY 


COMBUSTIBILITY 


BIOLOGICAL 

OEGRAOABILITY 


CHEMICAL 

OEGRAOABILITY 


REUSABILITY 


GOOD 


POOR 


EXCELLENT 


UNSATISFACTORY 


EXCELLENT 


UNSATISFACTORY 


UNSATISFACTORY 


POOR 


SPECIAL  PRECAUTIONS/ 
APPLICABLE  REGULATIONS 


PRE-PROCESSES 


A - SEPARATION 
B • COMPACTION 
C ■ SHRE DOING 


handling  data 


OFF-BASE  DISPOSAL/ 
PROCESSING  DATA 


10# 


NOTES  AND  COMMENTS 


MET  MOO  OF 
STORAGE/COLLECTION 


DISPOSAL/PROCESSING  METHOO 


SECONDARY  MATERIAL  HANOLER 


ON-6A1-  DISPOSAL/ 
RECLAMATION  DATA 


Of  r-BASE  DISPOSAL/ 
RECYCLING  DATA 


Cl  ?PO$AL/RECL AMATION  METHOO 


OISPOSAL/RECYCLINU  METHOO 


SCCONOARY  MATERIAL  HANDLE R 


•TO  BF  CDMPI  FTEO  BY  THF 
COGNIZANT  Of  FlCFH 


HI-22 
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COMMON  NAME 
tPOMM) 


SUMMARY  FACT  SHEET 
SOLID  WASTE 


MATERIAL  DUCRIPTION 

METAL 

TIN  PLATED  STEEL/ 
ALUMINUM 

BIMETALLICS  (SHEET) 

CANS 


FEOGRAL/ 

military 

*«C1  FICATION 


RCFBRBMBCOOB 

MAT1R1AL  NO  RBFGBBNCB  F*.  OTNGR 

f jt 

1 CHEMKAL  FROPERTIEE 

ME  LTINO  TIMF1RATUAE 

I J 

COMBUSTION  TEMPERATURE 

HEAT  OF  COMRUmON  - _|1 

u 

MATERIAL  OINtlTV  ggg  U 

CU.I 

BULK  OiNBITY  LB 


ggg  -guTT. 

» -fcr 


STEEL/ALUMINUM  WITH 
EXTREMELY  THIN  TIN 
COATING 

DISPOSAL  RATING  SUMMARY 


CHARACTERISTICS 


FRAGMENT  ABILITY  FAIR 


•BEAR  ABILITY 


EXCELLENT 


op 

PRE- 

OPERA. 

TIONAL 

RATING 

ENVIRON- 

MENTAL 

RATING 

TOTAL 

OlSPOSAL 

RATING 

TOTAL 

OlSPOSAL 

RANKING 

ICO- 

NOMIC 

RANKING 

COMPATIBILITY 

EXCELLENT 

disposal 

fit 

• 

REUSE 

A 

s.s 

10.0 

9.3 

l 

COMBUSTIBILITY 

UNSATISFACTORY 

RECYCLE 

A 

B 

6.6 

9.0 

6.9 

2 

TOXICITY 

EXCELLENT 

PYROLYSIS 

A 

C 

4.0 

7.4 

5.7 

3 

BIOLOGICAL 
Of  GRAD  ABILITY 

UNSATISFACTORY 

A 

COMPOSTING 

c 

3.8 

7.4 

5.3 

6 

CHEMICAL 

BALING 

n a 

9 A 

a a 

DEGRADABILITY 

UNSATISFACTORY 

B 

v.  4 

7.4 

o,  4 

3 

INCINERATION 

A 

3.1 

6.0 

4.9 

7 

REUSABILITY 

GOOD 

l 



SANITARY 

LANOPILL 

B 

7.2 

6.6 

7.0 

4 

5*  ■rsuiML  rnsww  l MW 

APPLICABLE  REGULATIONS 

SEA  DISPOSAL 

F 

S.6 

3.6 

4.7 

6 

PRE-PROCESSES 

A - SEPARATION 

TO’  NOTES  AND  COMMENTS 


SUMMARY  ^ ACT  SHUT 
SOLID  WASTI 


mthmum.  mnkmmm. 


MATtMALDOCMmON 

.-aPER 

PAPER 

‘ WAX  PAPER  (SHREDS) 
WRAPPING,  DUNNAGE 


PtDSRAL/ 

MILITARY 

SPSCtPICATlON 


KRAFT  PAPER  IMPREGNATED 
WITH  WAX  COATING 


2 CH««ftCALmnft?IIS 

MILTING  TtMPfRATURE 
COMBUSTION  TMPSRATURC  b0( 

51SAT  OP  COMBUSTION  11, 


MATCRiAL  DENSITY 
•ULK  DCNSITY 


11,327 

*2 

47  L», 

&>r! 


CHARACTERISTICS 


PRAOMS  NT  ABILITY  I EXCELLENT 


OISPOSAL  RATING  SUMMARY 


•SPARABIUTV 


MCTHOO 

Of 

III 

Hi 

TOTAL 

DISPOSAL 

RATING 

TOTAL 

DISPOSAL 

RANKING 

ECO- 

NOMIC 

RANKING 

COMPACTISIUTY 

EXCELLENT 

DISPOSAL 

m. 

• 

Rime 

A 

4.0 

10.0 

7.0 

4 

COMPATIBILITY 

EXCELLENT 

RSCYCLC 

A 

B 

3.0 

0.0 

8.0 

8 

TOXICITY 

EXCELLENT 

PYROLYtIC 

A 

8.4 

7.8 

7.1 

3 

BIOLOGICAL 

OCGRAOAfILITY 

FAIR 

COMPOITING 

A 

5.3 

7.8 

8.8 

CHEMICAL 

MklNO 

DSORAOAIIUTY 

•*  * 

INCINf  RATION 

A 

8.8 

8.4 

7.8 

1 

reusability 

FAIR 

SANITARY 

B 

7.3 

7.0 

7.3 

3 

VKIALHMCMmOM/ 
VTUCAK.I  MOULATKMI 

HA  DISPOSAL 

B 

5.3 

4.3 

4.8 

7 

PRMROCmCS: 

A - IIP  ANA  DON 
B- COMPACTION 
C ■ SHR  COOING 

HANDLING  DATA 


I MIT  MOO  Of 
ITOR  AGS  COLLECT  ION 


r opf-AAss  disposal/ 
PROCCSSHBQ  DATA 

Of  SPOCAL/PROC  SUING  MIT  MOO 


10*  I Notts  AND  COMMiNTB 


1 SECONDARY  MATCRIAL  HANOLCR 


7,  ON-SASt  DISPOSAL/ 

RECLAMATION  DATA 

DUPOSAL/RECLAMATION  MCTHOO 


v OFPSAM  DISPOSAL/ 
| RKCYCLINO  DATA 

OllfOIAL/RCCYCLINO  Mf  THOO 


tlCUNDARY  MATKRIAL  HANOLCR 


•TO  BE  COMPLETED  CV  TMI 
COGNISANT  Of  f ICCR 


SUMMARY  FACT  SHEET 
SOLID  WASTE 


MATERIAL  description 

PAPER 

PAPERBOARD 

l CHIPBOARD,  BOXBOARD 
(SHEET) 

BOXES 

UU-C-2B2 


■MTlRULNOk 


federal/  mi-r-aas 

MILITARY  UU  C iBi 

MECtFICATKM  PPP-B-568 


1 1 

CHEMKAL  PROPERTIES 


MaLTUfQ  HWWATUWI 

- 

COMXUmO*  TKMWATUW1 

440 

MfAT  Of  COMtUITION 

7872 

MATIMAL  OtHMTY 

41 

■ULK  DCNar.Y 

2 

100%  RECLAIMED  PLAIN  FIBER 
NEWS,  MIXED,  CORRUGATED 


DISPOSAL  RATI  NO  SUMMARY 


CHARACTERISTICS 


FRAOMINTAWUTY  GOOD 


MPARAilUTY 


ISSrT  £S£al  LSSJ  eOMRACTMiUTV  EXCELLENT 


WHOIVUI 

coMRorriMQ  " «. 2 7.8  7.0 

•alino  b a.4  7. a a. a 

INCH'tAATK*  A # 0 6 4 7 7 

•AMT  ARY 

imoru  B 8.0  7.0  7.5 

(tAOVOSAL  B a.  2 4.2  5.2 

RHirOCUlU  A-MFARATKM 
■ •COMPACTION 
C-FHAIOCHNO 


F™  ; RATI  NO  RATING  RATINO 

a a. 5 io.o  a.3 

A 7.0  8.0  8.0 

B 

J1  7.4  7.8  7.8 


(AMT  ART 
LANOFIU 


HAMOUNO  DATA 


IMfTMOOOP 
|TOflAOt/COLLlCTK>* 


comutrmuvf  EXCELLENT 

toxicity  EXCELLENT 

MO  LOGICAL 

Rivwwim.nL 

OCOKAOAJILITY  ulxju 

SISSELuty  EXCELLENT 


ty  | EXCELLENT 

SKOAL  PRECAUTIONS/ 
AKUCASU  RSOULATIOMt 


OFF4ASS  DISPOSAL/  NOTSSANOC 

PAOCNSMD  DATA 


OMPOtAL/PAOCIMMO  METHOO 


MCONOARY  MATIRIAL  HANOLIR 


ON-SAU  WSFOSAL/ 

I RECLAMATION  DATA 

OUROtAl/RIClAMATION  METHOD 


r 0FF-SASS  DISPOSAL/ 
RECYCLIN0  DATA 

DIIPOiAL/RCCVCUNG  MtTHOO 


MCONOARY  MRTIRINL  HANOI! R 


’TO  M COMF1! TID  (V  THF 

COGNIZANT  Of  !IC! H 


SUMMARY  FACT  SHEET 
SOLID  WASTE 


MATERIAL  DESCRIPTION 


PAPER 


PAPERBOARD /METAL 


common nami  METAL  EDGED  PAPERBOARD 

Itormi  (SHEET) 


DRUMS.  TUBES 


PPP-D-723 


FEDIRAL/ 

MILITARY 

MECIFICATION 


RIRIRINCI PQ. 


C-47 


MILTINO  TEMPERATURE 


COMiUETION  TEMPERATURE 


HEAT  OP  COMEUETION 


MATERIAL  OENEITY 


EULK  OENEITY 


7043  -EiL 


CHARACTER  If  TICE 


AT  LEAST  40%  RECLAIMED 

CO**..,™*  FIBERS.  REMAINDER- VlEGl’  , . 

KRAFT  P/>  PER,  LOW  CARBON  

S-MSL,  AL  2 \RRIER  BOARD  | pRAOMentamlitv  GOOD 


DltPOCAL  RATING  SUMMARY 


DISPOSAL 


RELTE 


COMPOST  I NO 


■ALINO 


6.5  10.0  B,  3 


5.8  9.0 


7.6 


7.8 


B 8.8  I 7.6  I 8.3  I 2 

I I I 


INCINERATION  A 99  94  7,5 

C 


B 6.6  1.0  8.8 


ItA  DISPOSAL  B 5. 


FRE-FROCEMEE  A-IIFARATON 
I • COMPACT  ION 
C • IHAE  DOING 


col'Factii  i lit  y EXCELLF.NT 


BIOLOGICAL 
DIO  A AO  ABILITY 


CHEMICAL 

OEQAAOABILITY  EXCELLENT 


AEUBABILITY 


EXCELLENT 


•AN  IT  ARY 
LANDFILL 


HANDLING  DATA 


METHOD  DP 

fTOR  AG!  /COLLECTION 


OFF-BASE  DISPOSAL/ 
PROCESSING  DATA 


DIIFOf  AL/FAOCESf  INQ  METHOO 


ICCONDAAY  MATERIAL  HANOLIR 


SECONDARY  MATERIAL  HANOI! R 


SPECIAL  PRECAUTION!/ 
APPLICABLE  REGULATION! 


ID 

ON  SAEE  DltPOCAL/ 
RECLAMATION  OATA 

• * 

OPF  RACE  DIIPOEAL/ 
RECYCLING  DATA 

[ DIIFOBAL/RECLAMATION  METHOD 

I DIIFOf  AL/RECYCLING  METHOD  [ 

KM  NOTES  AND  COMMENTS 


TO  EE  COMAL! TED  BY  THl 
COGNIZANT  OFFICfH 


COMMON  NAVI 
IPOMH 


MOtRAU 
MILITARY 
MCI  FI  CATION 

NUMtlft 


SUMMARY  (ACT  SHEET 
SOLID  WASTI 


MATtMAL  DUCMPTKW 

PLASTIC 

CELLULOBICS 

CELLOPHANE  (FILM) 

WRAPPING,  BAGS 

L-C-110 

PPP-B-15 


MATtMAL  NO.  MF.MNMM.  OTNtR 

_80_  _ C^0_  ____ 

a CHDMCAL  MOMRTItt 

c 

MILTING  TfMPtAATUAI  100-360 

! 

COMGUITION  TWttRATURI  (00 

HIATOF  COMturnON  1(00 

74  oo_ 

matiaiai  omarrY  ' ? * 

VD|  7 3 

•UUC  OIMMTY  70 

• I CHARACnmtTtCt  ~ ” 


PAAOMfffTAMUTY  EXCELLENT 


O' tPOtAl  RATI  MO  SUMMARY 


MtTHOO 

Of 

PMfOtAt 

Ml* 

3k 

RSUH 

A 

MCYCU 

A 

B 

SVNOLVftf 

A 

C 

COMPOCTINO 

A 

C 

SALINO 

B 

INCtNIRATtON 

A 

C 

•AMT  ANY 
lANOftLl 

B 

MAOUfOSAL 

B 

OMRAp 

TIONAL 

fUTIMO 

INVIRON- 

MCNTAL 

RATtNO 

ill 

a.o 

10.0 

(.0 

3.S 

8.0 

(.3 

4.S 

7.( 

(.a 

4.0 

7.8 

(.0 

(.( 

7.8 

8.7 

7.7 

(.a 

7.0 

(.1 

7.4 

8.8 

4.S 

4.a 

4.4 

rnifUOCWl  A • tetAftATtO* 
■ • OOMf  ACTION 
C • tHftnXMNQ 


HANDLING  DATA 


COMPACTISIUTY  FAIR 

coMSumatuTY  GOOD 


felOLOOtCAL 

OMftAOASIUTY 


MUIAStLITY 

VI — i 


EXCELLENT  (SEE 
PRECAUTIONS) 


CHMNCAL 

MIMAOAGILITY  POOR 


UNSATISFACTORY 


MOALPMCAUTIONI/ 
Am.lCAM.1  AtOULATIONt 


PRODUCES  HARMFUL  GASES  ' 
WHEN  INCINERATED 


I IMTHOO  OF 
IfTORAGlFCOLLKTION 


Oap-OAM  DIVOIAW 
**  nOMMMO  DATA 

OMROGALMWQCMINO  MtTNOO 


I MCONOARY  MATtMAL  HANOLIR 


ACCLAMATION  DATA 


WHO  OMfOGAU 
MCYCUM  DATA 


MCONOARY  MATtMAL  NANOLXR 


•TO  M COMFLFTID  »Y  TNI 
COONIIANT  OFFICIR 


f t 4 


tUMMA  (V  FACT  SHEET 
SOLID  WASTE 


HATIWAi  NO  MNMNMM. 


COMMON  NAMt 
IfORMI 


HOfRAL/ 

MILITARY 

mciiication 


MATERIAL  OMCmmON 

PLASTIC 

CELLULOSICS 

I CELLULOSE  ACETATE 

BUTYRATE  (SOLID  STOCK) 

CONTAINERS 

L-P-3P7 
l L-P-348 


MfOEAL  RATI  MO  SUMMARY 


MCTHOO 

Of 

Off  RA- 
TIONAL 

ENVIRON- 

MBMTAL 

TOTAL 

OIBfOBAL 

OBWBAl 

m 

RATING 

RATING 

RATING 

ABUBB 

A 

4.5 

10.0 

7.3 

ABCVCU 

A 

B 

4.4 

0.0 

6.7 

PYAOLY1IS 

A 

C 

4.6 

7.8 

6.3 

COMPOCTING 

A 

C 

4.2 

7.8 

6.0 

BALING 

B 

7.0 

7.6 

7.4 

INCINERATION 

A 

C 

8.7 

6.2 

6.5 

•AMITAAV 

LANOPILL 

B 

6.2 

7.4 

6.6 

I8ADHP0SAL 

B 

4.7 

4.2 

4.5 

1 CMIMKAL  FROSf  RTIIS 

MSLT1NO  TSMMRATURI  340- 

COMCUSTION  TSMTIRATURI  640 

MAT  or  COMtumON  15,  T 

MATMIAL  MNMTY  JJ*  ? 

62.3 

■uLKotNtrrv  5-7 

1 CHARACTI RIITICS 

TRAOMINTAtlLITY  GOOD 

MTARAttUTV  FAIR 


OOMTACTItlUTY  GOOD 

AANKNM  _________  _____ 

ooi»urr«iLfTY  FAIR 


EXCELLENT  (SEE 
PRECAUTIONS) 


DtOAAOAffLtTY 


DfORADABILIT V POOR 

flCUMMUTY  POOR 


AflAABILfTY 

VI  i 


MOAl  MCCAUTICMI/ 
AfVUCASU  NMULATKMB 


PRODUCES  HARMFUL  GASES 
AND  OFFENSIVE  ODORS  WHEN 
INCINERATED 


mMMCtaNl  A • MtAJUVKM 
B*  COMPACTION 
C • tHAfOOMlQ 


HANOUNQ  OATS 


IMtTMOOO* 

STORAGE /COL LECTION 


| PWOCfMWH  DATA 

(MKMAUMOCMNMMTNOO 


IT  MOTMANOC 


MCONOARY  MATERIAL.  HANDLER 


| M&AMATMM  OATA 
OMfOtAL/ABCLAMATIONMfTHOO 


omsanmnnau 

MCYCUMO  DATA 


r MATERIAL  HAMOUA 


•TO  BC  COMPUTE D »V  THE 
COQNIZANT  OPEICIR 


SUMMARY  FACT  SHEET 
SOLID  WASTE 


MAXIMAL  DUCmmON 

PLASTIC 

CELLULOSICS 


STR1PPABLE  PLASTIC 
COATING  - HOT  (FILM) 

COATING 


'MNAL/ 

MLCtnCATi.'ti  MIL-  p- 149 


MAXIMAL  HP.  MfHIIMM. 

t CHtMMAL  MOHRTW 

IMLT1NO  TVMTfNATURC  340*1 

cofutnow  TiwtAAnmi  840 

NIAT  Of  COUiumOM  18,7 

I 

I MATBWAl  0 UNITY 

! 82.3 

I tULKDINMTY  70*61 


CHARACTIRItTICi 


MUOMiMTAMLITV  EXCELLENT 


MIP06AL  PATINO  SUMMARY 


111 

INVINON- 
MfWTAl 
RAT)  NO 

total 

OltAOtAL 

aatinq 

TOTAL  ICO- 

OlVOtAL  NOMtC 
NANKING  NANKING 

• 

1.0 

10.0 

5.5 

5 

0.8 

9.0 

4.9 

6 

3.8 

7.8 

5.8 

4 

3.8 

7.8 

5.8 

4 

5.2 

7.8 

6.5 

2 

5.6 

6.2 

5.3 

3 

5.7 

7.4 

6.6 

1 

4.2 

4.2 

Lii. 

7 

MTARAIIUTy 


miMOCinit  A • UMRATION 
■ ■ COMPACTION 
C • IHAIOOIMQ 


HANDLING  OATA 


CMOAAOAMLITY 


RflNAMUTY 

71  ' 


UNSATISFACTORY 


OOMtUfTMILirv  POOR 


EXCELLENT  (SEE 
PRECAUTIONS) 


MOMADAMIITY  POOR 

riinamuty  UNSATISFACTORY 


VICtALFMCAUTKJm/ 
APPUCAMJ  MOULATtOM 


PRODUCES  HARMFUL  GASES 
AND  OFFENSIVE  ODORS  WHEN 
INCINERATED 


IaKTHOOor 
•XOAAGI  (COU.  ACTION 


„ OM4MN  DMR06AL/ 

PNOCI  MUM  OATA 

OHAOSAL/XNOCMKNO  NUT  MOD 


HCONDAAV  MATIRIAL  HA  NO  LIN 


v 0N-6AM  0MP06AL/ 

ItICUMATIQN  DATA 

0MPQIAL/MCLAMATIONMm«O 


,,  0PP-6AM  DMPMAU 
MCYCLMO  DATA 

OHNOSAL/NICVCLINO  MtTHOO 


MCCNOANY  MATIRIAL  HANOLIN 


•TO  M COMNtrifO  IV  THT 
COONUAN1  OMICIN 


SUMMARY  ►ACT  SHEET 

SOLID  WASTE 

• 

MATS  RIAL  Otr'f.IRTION 


PLASTIC 


POLYACRYLXS 


LUCITE,  PLEXIGLAS 
(SOLID  STOCK,  SHEET) 


CHIMCAL  nOftRTIIt 


MiLTINO  TtMRIRATURI 


COMtUftlON  TMH  RATURI 


RIOCRAU 

MILITARY 

PACIFICATION 


CONTAINERS 


L-P-507 
MIL- P-8104 


hiatot  comiurnoN 


MAYIRIAL  OINMTY 


RULK  MWtTV 


15,770  JO. 


J-J°  fe 


mi+flocim* 

A - M’AftATION 

• • COMPACTION 

fi  - tH  PI  DOING 

VfCtALPMCAUTlONI/ 
AmiCAM.1  MOULATION* 


PRODUCES  HARMFUL  GASES 
AND  OFFENSIVE  ODORS  WHEN 
INCINERATED 


m-ei 

-no- 


SUMMARY  FACT  SHEET 
SOLID  WASTE 


MAXIMAL  NO.  NMIRINCIN.  OTHBR 


MAXIMAL  DESCRIPTION 


chemical  props R Till 


CATBOORY 

PLASTIC 

MELTING  TEMPIRATURE 

480-650  f 

NAME 

POLYCARBONATE 

COMBUSTION  TEMPERATURE 

0. 

780-800  * 

COMMON  NAME 
(FORM) 

POLYCARBONATE 
(SOLID  STOCK) 

H|AT  OF  COMBUSTION 

16,000  _*HL 

LB 

USES 

CONTAINERS 

MATERIAL  OENSlTY 

74.88-  j. 

93.60  "SIR. 

FEDERAL/ 

MILITARY 

SPECIFICATION 

- 

BULK  DENSITY 

2-5  L* 

CU.FT. 

NUMBER 

1 

1 SKILLED  TO  LESS  THAN 

3 CHARACTERISTICS 

COMPOS! 1 ION 

10'  CLASS  KILLED 

1 

FRAGMENT  ABILITY  (i(K)D 
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DISPOSABILITY  CHARACTERISTICS 
OF  MILITARY  PACKAGING  MATERIALS 

FACT  SHEETS 


This  volume  contains  Fact  Sheets  on  the  disposability  charac- 
teristics of  104  commonly  used  military  packaging  materials.  Although 
this  list  of  materials,  which  includes  87  solids  (papers,  textiles,  woods, 
plastics,  glasses,  and  metals)  and  17  liquids  (oils  and  cleaning  fluids), 
is  not  meant  to  be  all  inclusive,  it  is  representative  of  the  common 
materials  that  are  used  for  military  packaging  purposes.  The  function 
of  these  Fact  Sheets  is  to  assist  military  organizations  and  installations 
in  the  selection  of  environmentally  and  economically  sound  treatment 
and  reclamation  or  disposal  processes. 

Each  fact  sheet  includes  seven  to  ten  sections  containing  the 
following  types  of  information: 

. Material  description 

. Chemical  and  physical  properties 

. Treatment  and  disposal  techniques 

. Ratings  of  these  techniques 

. Listing  of  special  precautions 

. Other  notes  and  comments. 

Additionally,  provision  is  made  to  insert  applicable  information  that  is 
specific  to  a given  location. 

The  information  contained  in  the  Fact  Sheets  was  extracted  from 
a detailed  limited- circulation  report  that  was  presented  to  U.  S.  Army 
Natick  Laboratories. 

To  select  a disposal  process  that  will  result  in  minimal  pollution 
of  the  environment,  the  Fact  Sheet  section  entitled  "Disposal  Rating 
Summary"  should  be  used  as  a guide  (Section  3 for  liquids  and  Section  4 
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for  solids).  The  column  entitled  "Total  Disposal  Ranking"  indicates 
the  relative  order  for  selection  of  the  be  lit  method  of  disposal  on  the 
basis  of  the  operational  and  environmental  analysis.  The  best  method 
is  given  the  ranking  of  1. 

The  determination  of  economic  feasibility,  which  is  dependent 
upon  such  local  factors  as  availability  and  efficiency  of  equipment, 
transportation  costs,  market  for  materials,  etc. , must  be  made  at 
the  installation  level  on  the  basis  of  life- cycle  cost  analysis. 
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APPENDIX  A 


WASTE  MANAGEMENT  TECHNOLOGY 


This  appendix  presents  a survey  of  the  current  status  of  tech- 
nology for  management  of  waste  packaging  materials.  It  includes  all 
equipment  and  processes  that  have  been  demonstrated  to  operate 
successfully,  even  though  some  have  yet  to  receive  wide  acceptance 
by  the  sanitation  industry. 

The  general  flow  diagram  for  management  of  packaging  waste 
is  shown  in  Figure  A-l.  TTie  following  discussion  describes  each 
block,  i.e. , process  shown  in  the  flow  diagram. 


1.  SEPARATION,  STORAGE,  REMOVAL 
AND  TRANSPORTATION 

method  of  storage  and  handling  of  each  type  of  packaging' 
waste  i -iermined  by  its  eventual  disposition.  The  discussion  here 
covers  source  separation,  storage,  collection,  and  transportation. 


(1)  Source  Separation 


The  waste  source  is  the  point  at  which  a packaging  mater- 
ial becomes  a packaging  waste  which  is  typically  upon  opening 
a package  and  removing  its  contents.  Source  separation  refers 
to  the  separate  storage  of  materials,  when  their  mixing  would 
interfere  with  their  subsequent  disposition. 

The  most  common  reason  for  source  separation  is  the 
need  to  minimize  contamination  of  reusable  or  reclaimable 
materials.  Other  materials  may  interfere  with  the  operation 
of  a specific  process.  For  example,  plastics  typically  clog 
up  incinerator  grates,  whereas  metal  bands  are  likely  to  jam 
the  mechanism  of  a hammer  mill.  Finally,  bulky  items,  such 
as  crates  and  pallets,  frequently  must  be  dismanteled  to  facili- 
tate subsequent  handling. 

The  requirement  for  source  separation  and  the  recom- 
mended storage  method  are  indicated  on  the  Fact  Sheet  for 
each  material. 
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APPENDIX  A(2) 


FIGURE  A- 1 

Flow  Diagram  for  Management 
of  Solid  Packaging  Waste 


APPENDIX  A(3) 


(2)  Storage 

In  a warehouse,  or  similar  facility  that  handles  large 
amounts  of  packaging  materials,  the  wastes  are  typically  stored 
in  large  metal  bins  that  are  mated  to  collection  trucks  to  facil- 
itate removal.  Paper  stock  and  certain  other  materials  slated 
for  reclamation  can  be  bundled  for  shipping. 

Compaction  devices  designed  to  reduce  storage  space 
requirements  are  available  in  various  shapes  and  sizes  from 
some  20  manufacturers.  These  pack  waste  materials  into 
large  bags  or  metal  containers. 


(3)  Removal  and  Transportation 

Residential  solid  waste  is  usually  collected  by  closed 
collection  vehicles  manned  by  a driver  and  two  loaders.  A 
typical  vehicle  consists  of  a closed  packer  body  with  a 12-  to 
20-cu  yd  capacity,  mounted  on  a regular  truck  chassis.  The 
body  has  an  opening  for  loading  at  the  rear,  or  sometimes  at 
the  side,  and  is  equipped  with  one  or  two  compacting  mechanisms 
that  increase  the  load  intake  by  a factor  of  2 to  3. 

Collection  vehicles  serving  commercial  establishments 
or  military  bases  are  designed  to  cope  with  larger  containers 
and  are  generally  manned  by  a single  operator.  They  fall  into 
four  categories: 

• Semiautomatic  rear  loaders,  similar  to  the  house- 
hold refuse  collection  vehicles,  but  equipped  with 

a power  device  for  lifting  and  tipping  the  containers 

• Automatic  front  loaders  that  lift  the  container  over 
the  cab  and  dump  its  contents  into  the  packer  body 
behind 

• Piggyback  platforms  that  lift  or  pull  the  full  contain- 
er onto  their  chassis 

• Train  tractors  — small,  powered  vehicles  that  hook 
up  a string  of  wheeled  containers. 
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Long-distance  hauling  of  solid  wastes  is  effected  with 
the  aid  of  stations  that  transfer  the  waste  from  collection  vehi- 
cles onto  trailer  vans,  railroad  cars,  or  barges.  Modern 
stations  are  equipped  with  a stationary  compacting  mechanism, 
and  the  addition  of  fragmentation  devices  is  under  consideration. 
The  number  of  transfer  stations  is  expected  to  grow  rapidly  as 
landfills  move  farther  away  from  populated  areas  and  more 
favorable  cost  factors  improve  their  economic  feasibility. 


2.  PREPARATION 


Preparation  of  packaging  waste  for  subsequent  processing  may 
take  the  form  of  fragmentation  or  sorting.  These  steps  are  useful 
precursors  to  a number  of  subsequent  operations,  including  baling, 
incineration,  pyrolysis,  reclamation,  and  landfill.  They  are  con- 
ducted typically  at  a central  proceusing  facility.  Hie  requirement 
for  preparatory  steps  is  indicated  on  each  material  data  sheet. 


(1)  Fragmentation 

Reduction  in  the  average  size  of  the  refuse  fragment, 
known  as  fragmentation,  comrni:  ution,  or  presizing,  enhances 
the  homogeneity,  packing,  and  handling  quality  of  refuse.  The 
fragmentation  mechanisms  for  the  various  substances  in  the 
refuse  stream  vary  widely  and  have  not  been  characterized 
adequately.  Hard  and  brittle  materials,  such  as  glass,  ceram- 
ics and  masonry,  crush  under  impact;  whereas  such  soft,  elas- 
tic, and  fibrous  materials  as  metals,  plastics,  rubber,  textiles, 
wood,  and  paper  are  best  reduced  by  a cutting  or  shearing 
action.  The  selection  of  the  most  suitable  equipment  must  take 
into  consideration  the  amount  and  composition  of  raw  refuse, 
requirements  of  subsequent  operations,  and  economic  factors. 

The  most  common  fragmentation  equipment  includes 
hammer  mills,  shredders,  shears,  and  wet  pulpers.  Other 
devices  with  essentially  similar  functions  are  variously  known 
as  ball  mills,  cage  disintegrators,  chippers,  crushers,  cutters, 
disk  mills,  drum  pulverizers,  grinders,  hoggers,  and  rasp 
mills.  Hammer  mills  use  a variety  of  rotating  hammers  that 
apply  tensile,  compressive,  and  shearing  forces  to  fragmen- 
tize a wide  mix  of  refuse.  Shredders  employ  overlapping  fin- 
gers operating  at  different  speeds  to  tear  and  shear  fibrous  and 
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ductile  materials.  Shears  are  used  primarily  for  breaking  up 
timber,  automobile  bodies,  and  other  bulky  items.  Wet  pulpers 
subject  a 10  percent  slurry  of  solids  to  repeated  impacts  of 
hardened  high-speed  members,  typically  in  preparation  for 
composting. 

A joint  demonstration  project  in  Madison,  Wisconsin, 
uses  a hammer  mill  to  grind  municipal  refuse  into  an  inoffensive 
product  that  can  be  landfilled  with  only  partial  cover  and  in  half 
the  space  of  unprocessed  refuse.  The  use  of  refuse  fragmenta- 
tion equipment  in  the  United  States  is  increasing  gradually, 
particularly  in  conjunction  with  the  sundry  recycling  schemes. 
The  current  trend  is  toward  larger  and  more  powerful  machines 
capable  of  handling  a more  heterogeneous  mix  of  refuse. 


(2)  Sorting 

Sorting  of  packaging  waste  into  its  constituent  materials, 
also  known  as  separation  or  segregation,  is  essential  in  re- 
covery operations;  but  it  is  very  useful  in  other  processing 
steps,  where  it  permits  the  optional  adjustment  of  operating 
conditions  to  each  category  of  refuse.  The  sorting  task  can  be 
aided  considerably  by  fragmenting  refuse  to  enhance  the  clean- 
liness of  individual  particles  and  by  screening  to  promote 
dimensional  uniformity.  Thus,  the  cost  of  ancillary  processing 
and  handling  equipment  should  be  considered  in  planning  a 
sorting  installation. 

Sorting  relies  on  differences  in  the  physical  characteris- 
tics of  materials,  including  size,  chape,  specific  gravity, 
brittleness,  elasticity,  color,  reflectance,  magnetic  suscep- 
tibility, electric  conductivity,  absorption  of  electromagnetic 
radiation,  and  radioactivity.  Inasmuch  as  typical  refuse 
materials  are  not  sufficiently  clean  and  unique  in  any  one 
characteristic  . combination  of  two  or  more  sensors  may  be 
employed. 

Sorting  techniques  may  be  categorized  loosely  as: 

• Manual 

• Dimensional 
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• Dynamic 

• Optical 

• Electric  and  magnetic. 

In  spite  of  the  rising  costs  of  labor,  manual  sorting  from 
conveyors  is  still  the  most  common  method  employed  at  nearly 
all  composting  plants  and  some  incinerators.  Development  of 
mechanical  methods  has  been  rather  recent  and  consists  largely 
of  adoption  of  proven  techniques  from  the  mineral  processing 
industry. 

Sorting  of  refuse  according  to  particle  size  is  a frequent 
prerequisite  to  other  sorting  or  processing  operations,  where 
size  uniformity  is  desirable.  It  can  also  serve  to  separate 
refuse  according  to  differences  in  brittleness,  on  the  premise 
that  the  size  of  particles  produced  by  the  preceding  fragmenta- 
tation  step  is  inversely  related  to  the  brittleness  of  each  mate- 
rial. Size  separation,  perhaps  the  simplest  sorting  operation, 
is  accomplished  typically  by  passing  refuse  over  a series  of 
vibrating  screens. 

Dynamic  sorting  techniques  rely  on  combinations  of 
characteristics  that  affect  the  motion  of  refuse  particles  (e.g. , 
size,  specific  gravity,  inertia,  shape,  and  elasticity).  The 
more  popular  devices  are  the  air  classification  unit,  the  vortex 
classifier,  the  stoner,  the  fluidized  bed  separator,  the  ballistic 
separator,  the  secator,  and  the  inclined  conveyor. 

The  air  classification  unit  consists  of  a series  of  zigzag- 
shaped columns  and  cyclone  separators  and  relies  on  differ- 
ences in  specific  gravity  and  aerodynamic  characteristics  of 
materials.  A stream  of  air  flowing  upward  through  the  columns 
carries  the  lightei  particles  to  the  top,  where  they  are  re- 
moved by  the  cyclones,  while  the  heavier  particles  fall  to  the 
bottom.  The  zigzag  configuration  promotes  entrainment  of  the 
refuse  particles  in  the  air  stream  and  permits  separation  of 
materials  with  only  slight  differences  in  specific  gravity.  Adjust 
ment  of  column  dimensions  and  air  speed  extend  the  applicability 
of  the  unit  to  a wide  range  of  materials. 
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Optical  sorting  techniques  have  been  used  successfully  in 
the  agricultural,  food  processing,  and  mining  industries  and 
promise  a flexible,  efficient  operation  with  solid  wastes  as 
well.  The  Sortex  optical  separator  projects  refuse  particles 
through  an  optical  box,  where  they  are  viewed  by  four  photocells 
against  a suitably  selected  background.  Any  particle  that  dif- 
fers in  color  or  shade  from  the  standard  background  triggers  a 
short  blast  of  air  that  deflects  it  into  a separate  chute. 

A sorting  system  developed  by  the  Bureau  of  Mines 
Metallurgy  Research  Center  at  College  Park,  Maryland,  sepa- 
rates incinerator  residue  into  clear  and  colored  glass  fractions, 
ferrous  and  nonferrous  metal  fractions,  and  a residue  of  ash 
and  sand.  The  equipment  consists  of  a series  of  vibrating 
screens,  magnetic  separators,  and  an  air  classifirr.  Another 
process,  capable  of  extracting  paper,  glass,  metal,  and  plastics 
from  municipal  refuse  at  the  rate  of  60  tons /hr  is  currently 
under  development  by  the  Franklin  Institute  of  Philadelphia. 

The  system  will  employ  vibrating  screens,  baffles,  paddle 
j£  wheels,  and  gravity  separators. 

IBulk  reduction  and  the  associated  flow  is  discussed  im- 
mediately below,  while  reclamation  and  its  associated  flow  is 
discussed  in  heading  5. 


3.  BULK  REDUCTION 

Reduction  of  the  bulk,  or  volume,  of  packaging  waste  served  to 
decrease  the  handling,  transportation,  and  disposal  costs.  Conven- 
tional incineration,  long  the  favored  method  of  bulk  reduction,  is  now 
encountering  competition  from  advanced  types  of  incineration  and  from 
high  pressure  baling. 


(1)  Baling 

Compression  of  packaging  waste  is  the  most  direct  method 
of  bulk  reduction.  Its  extent  is  governed  not  only  by  the  applied 
pressure,  but  also  by  the  manner  of  application,  and  the  compo- 
sition of  waste.  In  the  ideal  configuration,  all  voids  are  elimi- 
nated, and  the  close  contact  between  waste  particles  promotes 
adhesion  and  physical  interlocking  to  form  a cohesive  stable 
structure  with  a density  approaching  that  of  the  solid  material. 
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Tests  conducted  by  the  American  Public  Works  Associa- 
tion in  Chicago  and  the  City  of  San  Diego  concluded  that: 

• Compression  ratios  as  high  as  11  to  12  are  attain- 
able with  municipal  waste. 

• Optimum  compaction  of  municipal  wastes  requires 
pressures  in  the  neighborhood  of  2500  psi. 

• Incremental  compression  of  distinct  portions  of  the 
waste  produces  a less  stable  structure. 

• Optimum  moisture  content  is  in  the  neighborhood 
of  25  to  30  percent. 

• The  presence  of  metal  scrap  enhances  stability  of 
the  bale. 

• The  presence  of  yard  trimmings  and  large  amounts 
of  paper  degrades  the  stability  of  the  bale. 

The  behavior  of  various  baled  wastes  in  a marine  environment 
remains  a major  unanswered  question. 

Low-level  compaction  of  solid  wastes  has  been  practiced 
in  the  United  States  for  a number  of  years.  Compaction  ratios 
of  2 to  4 are  attained  in  stationary  residential  and  institutional 
compactors,  as  well  as  in  packer  collection  vehicles  mentioned 
in  the  preceding  sections.  Similar  results  are  achieved  by  com 
pacting  tractors  at  a landfill.  Small  paper  balers  reach  com- 
pression ratios  as  high  as  6 to  8.  Massive  equipment,  capable 
of  exerting  even  higher  pressures  (in  excess  of  2000  psi).  was 
rertricted,  until  recently,  to  the  processing  of  metal  scrap 
and  other  industrial  waste. 

Large-scale,  high  pressure  compaction  and  baling  of 
municipal  waste  was  popularized  with  the  announcement  of  a 
process  for  compressing  refuse  into  sterile  bales  that  could  be 
clad  in  asphalt  or  concrete  and  used  as  building  blocks.  Since 
then,  well  over  50  U.  S.  firms  have  entered  the  refuse  baling 
field  with  equipment  or  management  services. 
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An  American  industrial  firm  manufactures  a horizontal 
press  with  a continuous  operation  and  a capacity  of  25  tons  /hr. 
The  refuse  is  fhredded,  charged  into  a vertical  chute,  and  drop- 
ped into  the  compression  chamber.  Successive  charges  are  com- 
pressed by  repeated  strokes  of  the  horizontal  ram  into  6-  to  R-in. 
contiguous  layers.  When  the  desired  thickness  has  been  reached, 
the  bale  is  banded  and  removed  for  storage  and  shipment.  Typi- 
cal bales  measure  30  by  40  by  71  in. , weigh  3000  to  2500  lb. , 
and  have  a density  of  up  to  60  lb/cu  ft. 

A machine  presently  on  the  market  employs  three  rams 
operating  consecutively  along  the  three  orthogonal  directions  to 
compress  each  successive  batch  of  refuse.  The  system  can 
compress  60  tons /hr  and  does  not  require  shredding  or  banding. 
The  bales  weigh  2500  to  3000  lb  and  have  a density  of  60  lb/cu  ft. 
Another  baling  machine  has  a capacity  of  60  tons /hr  and  com- 
presses refuse  into  16-in.  contiguous  layers.  The  bale,  formed 
by  strapping  three  layers  together,  measures  4 by  4 by  4 ft,  and 
weighs  between  4000  to  6000  lb. 

In  the  narrow  bulk  reduction  role,  high  pressure  baling 
offers  a number  of  advantages  over  conventional  incineration: 

• It  accepts  all  types  of  waste,  including  noncom- 
bustibles and  plastics. 

• It  yields  greater  volume  reduction  on  the  basis  of 
all  municipal  wastes  (80  to  90  percent  versus  65  to 
75  percent). 

• Its  capital  and  operating  costs  are,  respective ly, 

1/10  and  between  1/3  and  1 / 2 of  corresponding  ;.n- 
cineration  costs. 

• It  requires  less  maintenance  and  operating  skill. 

• It  generates  no  significant  air  or  water  pollution. 

• It  produces  a residue  that  is  easier  to  handle,  trans- 
port, and  landfill. 

• It  affords  nearly  full  future  recovery  of  waste 
materials. 
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When  incineration  is  combined  with  heat  or  other  forms 
of  resource  recovery,  the  choice  becomes  less  clear. 


(2)  Conventional  Incineration 


Conventional  incineration  of  packaging  and  ether  solid 
wastes  has  been  gradually  replacing  open  burning  as  a common 
approach  to  bulk  reduction.  Nevertheless,  burning  in  the  open 
still  remains  the  cheapest,  most  widely  used,  as  well  as  least 
desirable  method.  The  smoke  and  stench  contribute  apprecia- 
bly to  the  local  air  pollution  problem,  and  incompletely  burned 
organic  waste  putrefies  and  attracts  rats  and  flies. 

A modern  incinerator  consisl  s of  a combustion  chamber, 
where  the  rehise  burns  on  moving  grates  at  760  to  982°  C 
(1400  to  1800  F),  a secondary  combustion  zone  for  burning  off 
combustible  gases,  and  flues  to  convey  the  exhaust  gases  to  the 
stack  and  then  to  the  atmosphere.  The  flues  of  modern  incin- 
erators are  equipped  with  pollution  control  devices  to  minimize 
the  amount  of  pollutants  discharged  into  the  atmosphere.  About 
10  to  35  percent  of  the  original  volume  of  refuse  remains  as 
sterile  incombustible  residue  and  fly  ash  and  must  be  transported 
to  a disposal  site. 

The  major  drawbacks  of  incineration  still  remain  unre- 
solved. These  include  the  high  cost  of  construction,  maintenance, 
and  pollution  control.fr equ ent  downtime  to  replace  refractory 
lining  and  grate  elements  damaged  by  excessive  temperatures 
and  corrosive  gases,  and  incomplete  combustion  caused  by 
heterogeneity  of  the  waste  charge.  The  principal  development 
efforts  designed  to  correct  some  of  these  problems  have  fo- 
cused on  incineration  of  bulky  waste,  suspension  of  the  waste 
charge,  improved  emission  control,  high  temperature  incinera- 
tion, and  waste  heat  recovery. 


(3)  Advanced  Incineration 


Incineration  of  bulky  solid  wastes,  such  as  logs,  crates, 
furniture,  mattresses,  and  large  appliances,  requires  either 
fragmentation,  followed  by  conventional  incineration,  or  batch 
incineration  in  specially  designed  furnaces.  The  former  method 
has  been  stymied  by  the  lack  of  suitable  fragmentizers,  capable 
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of  handling  the  wide  variety  of  sizes  and  materials  encountered. 
Moreover,  this  equipment  is  very  noisy  and  hazardous,  and  its 
capital  and  operating  costs  are  slightly  higher  than  those  of  a 
special  furnace,  equipped  with  an  air  pollution  control  system. 

Suspension  firing  is  a method  of  incineration,  where  waste 
is  supported  ii  a fluid  medium  rather  than  on  the  conventional 
metal  grate.  This  innovation  has  been  instrumental  in  promo- 
ting more  uniform  temperature  distribution,  better  interaction 
of  waste  with  oxygen,  a higher  combustion  rate,  and  a greater 
heat  output,  and  in  reducing  the  operating  temperature  and  the 
amount  of  excess  air  required.  Although  suspension  firing  has 
been  used  widely  in  power  and  heating  furnaces,  and  even  for 
combustion  of  sewage  sludge  and  certain  industrial  waste,  its 
application  to  packaging  and  other  commercial  waste  requires 
further  demonstrations. 

Incinerator  emissions  control  experienced  perhaps  the 
most  concrete  near-term  ad  vane  r incineration  technology 

because  the  necessary  equipment  has  been  available  for  some 
time.  The  principal  air  pollutants  of  incineration  are  fly  ash 
and  carbon  monoxide.  Until  recently,  fly  ash  emission  was 
controlled  by  such  mechanical  devices  as  settling  chambers, 
baffles,  or  cyclones,  and  occasionally  by  wet  scrubbers.  How- 
ever, with  the  advent  of  stricter  air  pollution  control  codes, 
requiring  cleaning  efficiencies  as  high  as  95  to  98  percent,  this 
equipment  is  being  replaced  by  high-energy  scrubbers,  bag 
filters,  and  ultimately  electrostatic  precipitators.  Carbon 
monoxide  and  hydrocarbon  emissions  are  being  abated  by 
improvements  in  the  combustion  process,  such  as  more  uni- 
form heating  of  waste  particles  and  rnoie  intimate  mixing 
with  oxygen. 


(4)  Waste  Hoat  Recovery 


The  recovery  of  waste  heat  generated  in  the  incineration 
of  solid  wastes,  although  practiced  extensively  in  Western 
Europe,  has  only  recently  received  well-deserved  attention  in 
the  United  States,  as  part  of  the  overall  concern  with  air  pollu- 
tion control  and  the  impending  energy  crisis.  The  two  most 
common  designs  of  wat'te  heat  recovery  installations  involve 
steam  generation  by  a bouer  located  immediately  after  the 
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conventional  refractory  furnace,  or  by  water-bearing  pipes 
imbedded  in  the  furnace  walls.  The  steam  can  then  be  used  for 
space  heating,  for  driving  a steam  turbine,  including  an  electric 
generator,  or  for  other  applications.  A third  concept  involves 
the  burning  of  refuse  as  fuel  in  a power  plant.  A fourth  experi- 
mental scheme  employs  a gas  turbine  that  is  driven  directly  by 
the  hot,  pressurized  combustion  gases. 

The  furnace  and  boiler  combination  has  the  advantages  of 
simpler  and  cheaper  construction  but  requires  the  introduction 
of  150  to  200  percent  excess  air  to  prevent  damage  to  the  re- 
fractory lining.  The  second  design,  commonly  known  as  "water- 
wall  furnace, " permits  the  use  of  only  50  to  100  percent  excess 
air  by  virtue  of  more  efficient  heat  transfer,  and  thus  reduces 
the  required  capacity  of  air  pollution  control  equipment.  Both 
systems  obviatf  the  need  for  special  cooling  of  effluent  gases  to 
protect  this  equipment. 

A serious  problem  lies  in  matching  the  incinerator's 
variable  heat  output  to  the  customer' s variable  demand.  This 
can  be  remedied  to  a large  extent  by  maintaining  adequate  auxi- 
liary sources  of  energy,  by  tying  into  a large  utility  network,  or 
even  by  restricting  the  use  of  recovered  heat  to  servicing  the 
incinerator  plant  and  associated  facilities.  Undoubtedly,  more 
stringent  air  pollution  control  regulations,  the  increasing  scar- 
city of  low-sul<ur  fuels,  and  the  rising  heat  content  of  municipal 
solid  wastes  will  render  heat  recovery  even  more  attractive  in 
the  future. 

Heat  recovery  with  the  aid  of  boilers  is  practiced  at  U.  S. 
incinerators  in  Providence,  Atlanta,  Miami,  Boston,  Chicago 
(Southwest),  and  Merrick,  Oceanside,  and  Oyster  Bay,  New 
York.  The  first  operational  waterwall  incinerator  in  America 
was  constructed  in  1967  at  the  Norfolk  Naval  Station  at  a cost  of 
$2.2  million.  The  plant  generates  50,000  lb/hr  of  steam  to  heat 
shore  facilities  as  well  as  existing  ships.  Subsequent  installa- 
tions have  been  completed  at  Chicago  (Northwest),  Montreal, 
Hamilton,  Ontario,  and  Braintree,  Massachusetts. 


(5)  Illgh-Tempersture  Incineration 

High -temperature  incinerators,  also  known  as  slagging 
incinerators,  operate  at  1500  to  1700°C  (2732  to  3092°F), 
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above  the  melting  point  of  most  common  substances;  whereas 
in  conventignal  incinerators  temperature  must  be  maintained 
below  1000  C (1832  F)  to  prevent  damage  to  refractory  lining 
and  grate  materials.  Their  principal  advantages  are: 

• Acceptance  of  practically  all  types  of  municipal  waste 

• Outstanding  bulk  reduction  of  up  to  97  percent 

• Complete  combustion  of  all  combustible  materials 

• Potential  utilization  of  solid  residue 

• Generally  reduced  air  pollutant  emissions. 

The  disadvantages  include: 

• Need  for  auxiliary  fuel  and  fluxing  agent 

• More  rapid  deterioration  of  refractory  material 

• Higher  emission  of  NOx< 

High  temperature  incineration  technology  has  been  largely  bor- 
rowed from  the  sU«?l  industry,  and  the  several  existing  designs 
are  still  in  the  development  or  demonstration  stages. 


4.  DISPOSAL 

The  ultimate  disposal  of  packaging  and  other  solid  wastes  gener- 
ally takes  place  on  land,  since  dumping  in  waterways  has  been  banned 
and  disposal  at  sea  is  restricted.  The  preferred  form  of  land  disposal 
is  sanitary  landfill,  though  other  more  innovative  approaches  have  been 
tried  as  well. 


(1)  Sanitary  Landfill 

Sanitary  landfill  is  gradually  replacing  open  dumping  as  the 
preferred  method  of  land  disposal,  and  currently  accounts  for 
nearly  10  percent  of  waste  disposal.  Under  this  approach,  the 
waste  is  discharged  into  a trench,  compacted  by  bulldozers. 
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and  covered  with  about  1/2  to  2 ft  of  compacted  soil  as  a 
sanitary  precaution. 

The  recent  proliferation  of  sanitary  landfills  has  brought 
an  increased  convern  for  the  environmental  dangers  posed  by 
land  disposal.  These  include: 

• The  generation  of  carbon  dioxide  and  the  more  noxi- 
ous and  flammable  methane,  ammonia,  and  hydrogen 
sulfide  through  aerobic  and  anaerobic  decomposition 

• The  leaching  of  these  and  other  contaminants  by 
rainfall  into  nearby  waterways  and  ground  water 
supplies 

• Eventual  subsidence  of  the  surface  as  a consequence 
of  these  two  factors  and  mechanical  consolidation. 

Solutions  to  gas  generation  include  insertion  of  vents,  con- 
struction of  gas  barriers,  and  emplacement  of  impermeable 
covers.  Efforts  to  prevent  leaching  contamination  have  been 
expanded  beyond  the  customary  sloping  of  the  landfill  cover  to 
the  provision  of  an  impermeable  lining  for  the  site.  The  leach- 
ate is  collected  at  a catchment  point  and  purified  by  conventional 
wastewater  treatment  techniques.  The  extent  of  mechanical 
consolidation  and  landfill  subsidence  can  be  minimized  by  com- 
paction and/or  shredding  of  refuse. 


(2 ) Other  Land  Disposal  Methods 

Several  other  land  disposal  methods  that  have  yielded 
promising  results  include  mine  filling  and  topographic  altera- 
tion. 


The  idea  of  using  strip  mines  for  waste  disposal  and 
subsequent  land  reclamation  was  advanced  in  connection  with 
the  rail  haul  of  municipal  waste,  offered  for  several  years  by 
a number  of  the  nation's  railroads.  The  advantages  of  utilizing 
these  abandoned  mines  include  the  existence  of  access  roads, 
availability  of  ample  overburden  for  cover,  reclamation  of 
otherwise  useless  land,  and  the  somewhat  whimsical  notion  of 
restoring  a potential  mine  for  the  time  when  raw  mineral  re- 
sources become  depleted.  Another  interesting  possibility  is 
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presented  by  the  blending  of  waste  disposal  into  the  operations 
of  an  active  mine.  The  waste  would  be  deposited  next  to  an  area 
about  to  be  stripped  and  covered  with  the  spoils  removed  from 
the  ore. 

Finally,  solid  waste  disposal  presents  a rich  opportunity 
for  topographic  engineering.  An  MIT  study  suggested  the  filling 
of  the  extensive  rights-of-way  of  Federal  and  State  highways, 
railroads,  and  power  lines,  listing  such  benefits  as  convenient 
access,  improved  road  safely*  and  avoidance  of  jurisdictional 
disputes,  in  Wheeling,  West  Virginia,  a gap  between  two  hills 
is  being  bridged  by  deposited  refuse  in  preparation  for  the  con- 
struction of  a major  parkway.  Recreational  complexes  designed 
around  mounds  of  solid  waste  are  in  the  planning  or  construction 
phase  at  Virginia  Beach,  Virginia;  Riverview,  Michigan;  and 
Brookhaven,  New  York. 


(3)  Disposal  at  Sea 


The  amount  of  wastes  discharged  at  sea  grew  rapidly  after 
World  IV ar  II,  reaching  48.2  million  tons  (wet  tonnage)  in  1968, 
but  it  is  now  on  the  decline  as  a result  of  Federal  and  State 
legislation. 

In  theory,  the  oceans,  which  cover  71  percent  of  the  earth's 
surface,  offer  a nearly  unlimited  capacity  for  assimilation  of 
most  wastes.  This  does  not  work  out  in  practice  primarily  be- 
cause of  U.S.  failure  to  control,  treat,  and  distribute  the  wastes 
properly  and  because  of  the  concentration  of  toxic  substances  in 
the  food  chain.  Substantial  pollution  of  the  ocean  is  unacceptable, 
not  only  because  of  esthetic  reasons  but  also  because  of  the  need 
to  preserve  the  photoplankton  that  is  largely  responsible  for 
generating  the  world's  oxygen  supply. 


5.  RECLAMATION 

Reclamation  of  useful  components  from  the  solid  waste  stream 
can  take  the  form  of  conversion,  salvage,  or  secondary  utilization. 

The  latter  involves  the  use  of  an  unaltered  waste  material  in  a new 
role  and  is  illustrated  by  the  employment  of  municipp.l  refuse  in  alter- 
ing topographic  features  for  recreational  purposes,  the  incorporation 
of  glass  cullet  and  fly  ash  in  construction  materials,  or  the  underwater 
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emplacement  of  discarded  tires  as  fish  habitats.  Salvage  entails  the 
removal  of  a component  from  the  waste  stream  and  physical  process- 
ing into  a form  suitable  for  reuse.  The  most  typical  salvageable 
packaging  materials  are  paper,  glass,  and  metal  scrap.  Finally, 
conversion  is  defined  as  the  chemical  or  biochemical  transformation 
of  a waste  material  into  a useful  pyrolysis,  hydrogenation,  wet  oxida- 
tion, and  hydrolysis;  the  biochemical  processes  take  in  composting, 
anaerobic  digestion,  and  biological  fractionation.  Waste  heat  re- 
covery.. a special  form  of  conversion,  was  reviewed  earlier. 


(1)  Pyrolysis 

Pyrolysis,  or  destructive  distillation,  is  a time-tested 
process  for  breaking  down  organic  substances  into  a carbonace- 
ous char;  an  oil  fraction  containing  acetic  acid,  acetone,  and 
methanol;  and  a gas  fraction  consisting  primarily  of  carbon 
monoxide,  hydrogen,  methane,  and  carbon  dioxide,  by  heating 
the  materials  at  600  to  1000°C  (1112  to  1832°F)  in  the  absence 
of  oxygen.  These  products  can  then  be  separated  and  sold 
individually  or  used  as  fuel. 

During  the  past  decade,  a number  of  successful  develop- 
mental efforts  have  been  undertaken  by  the  Bureau  of  Mines 
Energy  Research  Center  in  Pittsburgh  and  other  research  in- 
stitutions to  adapt  pyrolysis  to  the  treatment  of  packaging  and 
other  municipal  wastes.  In  light  of  the  favorable  technical  and 
economic  outlook  indicated  by  pilot  plant  results  and  limited 
commercial  experience,  as  well  as  freedom  from  the  major 
problems  plaguing  municipal  incinerators,  a number  of  commer- 
cial enterprises  have  attempted  to  market  their  own  pyrolysis 
systems.  Thus  far,  no  major  municipal  facilities  have  been 
built,  but  several  are  under  serious  consideration. 


(2)  Composting 

Composting,  or  aerobic  digestion,  is  a controlled  process, 
in  which  aerobic  bacteria  convert  cellulose  waste  into  a relatively 
inert  humus-liice  material.  The  procedure  generally  requires 
shredding  of  the  waste  materials,  removal  of  the  25  percent  non- 
compostabie  fraction  (metals,  glass,  plastics,  and  rubber),  addi- 
tion of  water  or  sewage  sludge,  digestion  for  4 to  6 days  at 
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50  to  75  C <122  to  1S7°F),  and  curing  to  reduce  the  moisture 
content.  The  microbiological  activity,  and  consequently  the 
duration  of  the  digestion  phase,  is  a function  of  the  particle 
size,  moisture,  oxygen  access,  temperature,  pH,  and  carbon/ 
nitrogen  ratio  of  the  waste  material.  Bulk  reduction  is  between 
30  to  50  percent,  and  the  product  is  suitable  for  use  as  a soil 
conditioner,  as  a base  for  fertilizer,  or  even  in  the  manufacture 
of  wallboard. 

The  20-year  history  of  composting  ventures  in  the  United 
States  has  been  less  than  an  unqualified  success  principally  be- 
cause of  the  lack  of  ready  markets  for  the  product,  but  it  also 
is  a result  of  some  technical  difficulties.  Of  the  20-plus  com- 
posting plants  built  in  this  country  since  1951,  only  two  or  three 
are  still  functioning,  with  varying  degrees  of  success.  In 
Europe,  India,  and  other  parts  of  the  world,  composting  has 
proved  more  successful,  reflecting  a greater  demand  for  nat- 
ural fertilizers  and  soil  conditioners. 


(3)  Other  Reclamation 

A number  of  other  chemical  and  biochemical  conversion 
processes  for  cellulosic  waste  have  been  investigated  in  the 
laboratory  and  pilot  plant.  Those  showing  the  most  promise 
thus  far  are: 

• Hydrogenation 

• Wet  Oxidation 

• Hydrolysis 

• Anaerobic  Digestion 

• Biological  Fractionation. 

Hydrogenation  is  a chemical  process  that  converts  cellu- 
lose waste  into  low -sulfur  fuel  oil  oy  heating  the  material  under 
pressure  with  water  and  carbon  monoxide.  Wet  oxidation  heais 
the  waste  material  under  pressure  with  water  and  oxygen  to  pro 
duce  carbon  monoxide,  carbon  dioxide,  a mixture  of  organic 
acids,  and  a solid  fibrous  sludge.  Hydrolysis  converts  cellu- 
losic waste  into  fermentable  sugars  by  heating  with  an  acid. 


-172- 


APPENDIX  A(18) 


Then  the  sugars  can  be  fermented  to  produce  ethyl  alcohol, 
citric  acid,  animal  fodder,  and  other  useful  substances. 

Anaerobic  digestion  employs  anaerobic  bacteria  to  con- 
vert cellulosic  waste  at  an  elevated  temperature  and  in  the 
absence  of  oxygen  into  methane,  carbon  dioxide,  hydrogen  sul- 
fide, and  a solid  residue.  Biological  fractionation  is  a generic 
term  for  a number  of  biochemical  processes  that  employ  micro- 
organisms to  convert  cellulosic  waste  into  glucope  and  other 
even  more  useful  products,  such  as  single  cell  protein. 


(4)  Salvage 

Salvage  is  defined  in  this  report  as  the  restoring  of  waste 
materials  to  their  original  utility.  It  can  take  the  form  of  direct 
reuse,  recycling,  or  reprocessing.  Direct  reuse  ie  best  illus- 
trated by  returnable  containers  or  pallets;  recycling  refers  to 
the  reuse  of  process  waste  at  the  manufacturing  plant;  repro- 
cessing involves  the  cleaning  and  processing  of  consumer,  or 
secondary,  waste  by  recycling  by  the  manufacturer. 


1.  Problems  and  Opportunities 

The  major  factors  affecting  widespread  salvage  of 
packaging  waste  are  the  cost  effectiveness  of  salvaged 
materials  and  their  public  acceptance. 

Cost  effectiveness  of  the  salvaged  materials  is  fre- 
quently unfavorable  because  of  the  low  cost  of  virgin  pack- 
aging materials;  the  high  cost  of  sorting,  cleaning,  and 
reprocessing  of  salvaged  materials;  and  the  relatively 
high  freight  rates  established  by  the  Interstate  Commerce 
Cbmmission  for  scrap  materials.  Packaging  manufacturers 
compound  the  problem  through  the  use  of  such  complex 
materials  as  coated  papers  and  bimetallic  cans. 

Public  acceptance  of  products  made  with  reclaimed 
materials  has  increased  greatly  with  the  recent  swell  of 
interest  in  environmental  enhancement.  However,  many 
procurement  regulations  still  discriminate  in  favor  of 
virgin  materials. 
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Packaging  materials  most  likely  to  be  reclaimed 
include  paper,  glass,  a»'d  aluminum. 


2.  Paper  and  Textiles 

Paper  products  constitute  by  far  the  largest  com- 
ponent (45  to  50  percent)  of  municipal  waste.  Of  the 
53. 5 million  tons  of  paper  products  manufactured  in  the 
U.S.  in  1969,  10. 4 million  tons,  or  19.  5 percent,  were 
accounted  for  by  paper  scrap,  mostly  from  paper  jobbers, 
publishers,  container  fabricators,  and  similar  commer- 
cial sources.  In  addition,  most  paper  mills  recycle  their 
own  waste,  or  "broke,"  so  that  the  concept  of  paper  re- 
cycling is  subject  to  considerable  interpretation.  Over 
70  percent  of  the  3crap  went  into  the  production  of  paper - 
board,  over  15  percent  went  into  building  products  (in- 
cluding wall  board,  roofing,  and  insulation),  and  the  re- 
mainder was  fairly  evenly  divided  among  newsprint, 
coated  printing  paper,  uncoated  printing  pap  and 
writing  paper. 

The  National  Academy  of  Engineering  has  estimated 
that  U.  S.  consumption  of  paper  products  will  double  by 
1985,  requiring  a 35  percent  reclamation  rate  in  order  to 
balance  the  nation's  wood  and  fiber  resources.  Never- 
theless, the  current  rate  is  part  of  a trend  that  began  at 
35  percent  during  World  War  II  and  has  been  going  down- 
hill ever  since. 

Some  1 7 percent  of  the  1 . 2 million  tons  of  textile 
waste  generated  annually  in  the  United  States  is  reclaimed, 
mostly  as  wiping  rags  for  industrial  use.  Cotton  waste  is 
used  in  the  manufacture  of  fine  writing  and  roofing  papers. 
Reclamation  of  textile  scrap  from  residential  waste  is 
practically  nonexistent. 


3.  Glass  and  Plastics 


The  glass  content  of  packaging  and  other  municipal 
waste  has  grown  in  recent  years  as  a result  of  the  increas- 
ing popularity  of  nonreturnable  containers,  whereas  collec- 
tions at  reclamation  centers  account  for  only  2 to  3 percent 
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of  the  annual  production.  At  the  same  time*  the  demand 
for  glass  scrap*  or  "cullet,"  in  the  manufacture  of  new 
containers  has  been  reduced  by  the  increased  cost  of  pro- 
cessing and  the  advent  of  new  and  more  efficient,  glass- 
making equipment,  which  no  longer  requires  the  use  of 
cullet.  The  clean,  uniform,  and  readily  available  trim- 
mings from  sheet  and  plate  glass  fabrication  are  more 
than  efficient  to  meet  the  demand  for  glass  powder  in  the 
manu  icture  of  reflective  paints,  abrasives,  refractory 
materials,  and  similar  products. 

More  efficient  sorting  and  cleaning  techniques  and 
new  applications  for  glass  scrap  are  being  sought  by  the 
Bureau  of  Mines  and  the  Glass  Container  Manufacturers' 
Institute.  Numerous  attempts  at  incorporation  of  cullet 
in  road  pavement  and  construction  materials,  including 
bricks,  facing  panels,  and  tiles,  have  yielded  very  en- 
couraging results.  Production  of  glass  fiber  is  more 
problematic  because  the  quality  and  composition  of  the 
melt  prior  to  fiberizing  must  be  controlled  very  closely. 

The  growing  use  of  plastics  in  packaging  materials 
presents  a troublesome  disposal  problem.  In  landfills, 
the  unbreakable  plastic  containers  occupy  a dispropor- 
tionate amount  of  space.  During  incineration,  most 
plastics  produce  heat  at  a rate  three  times  that  of  other 
refuse  materials;  thermoplastic  materials  tend  to  melt 
and  clog  incinerator  grates;  plastic  film  flies  in  the  air 
stream  and  interferes  with  normal  operations;  and  poly- 
vinyl chloride  releases  hydrogen  chloride  gas  that  can 
corrode  metal  parts,  including  boiler  and  air  pollution 
control  equipment. 

A number  of  institutions  and  firms  have  developed 
plastic  materials  that  degrade  upon  exposure  tw  solar 
ultraviolet  radiation  by  incorporating  photosensitive 
groups  in  the  polymer  chain. 

Reclamation  of  plastic  waste  is  minimal  and  c insists 
almost  entirely  of  reprocessing  industrial  thermoplastic 
waste  including  polyethylene,  polyvinyl  chloride,  and 
polystyrene.  At  present  there  are  no  commercial  tech- 
niques for  reclaiming  mixed  plastic  waste  from  the  muni- 
cipal solid  waste  stream. 
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4.  Systems 

Several  major  solid  waste  salvage  systems  have 
been  proposed  during  the  past  few  years.  They  use  dif- 
ferent  combinations  of  fragmenting,  sorting,  conversion, 
and  reclamation  techniques  and  are  currently  in  various 
stages  of  design,  development,  construction,  and  actual 
operation. 

One  of  the  earliest  has  been  an  effort  by  the  Bureau 
of  Mines  Metallurgy  Research  Center  at  College  Park, 
Maryland,  to  separate  and  extract  useful  substances  from 
incineration  residue.  The  300  municipal  incinerators 
operating  in  the  United  States  process  in  the  neighborhood 
of  35  million  tons  of  refuse  per  year,  and  generate  some 
5 million  tons  of  residue.  Each  of  these  can  yield  on  the 
average  1000  lb  of  glass,  700  lb  of  iron,  40  lb  of  nonfer- 
rous  metals,  and  an  ash  that  can  serve  as  fill. 

One  research  firm  has  looked  into  the  reclamation 
of  residue  from  high-temperature  incineration.  The  mol- 
ten residue  is  separated  into  a metallic  and  a ceramic 
fraction  on  standing  at  temperatures  above  1500°C 
(2732  F).  The  ceramic  fraction  can  be  processed  into 
glass  wool,  sewer  pipe,  tiles,  and  structural  blocks, 
vhereas  the  metallic  fraction  can  serve  for  the  manufac- 
ture of  assorted  metal  objects,  where  material  characteris- 
tics are  not  of  critical  importance. 

One  of  the  most  complete  solid  waste  processing  sys- 
tems went  into  operation  2 years  ago  as  a joint  commer  - 
cial/governmental venture  in  the  city  of  Franklin,  Ohio. 

The  system  accepts  mixed  municipal  waste,  with  the  ex- 
ception of  bulky  items,  and  yields  paper  fiber,  ferrous 
and  nonferrous  metals,  a mixed  glass  fraction,  and  a 
combustible  fraction,  which  provides  waste  heat  recovery. 

Raw  waste  is  fed  into  a wet  pulping  machine,  where 
pulpable  and  friable  components  are  fragmentized  and 
converted  into  a 3-1/2  percent  water  slurry.  Other  com- 
ponents, primarily  metal  objects,  are  ejected,  washed, 
and  separated  for  reclamation.  Heavy  particles  (primarily 
glass)  are  removed  from  the  slurry  by  centrifugal  action. 
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A series  of  steps  follow,  designed  ultimately  to  reclaim 
paper  fibers.  The  residual  slurry  is  dewatered  and 
burned  in  a fluidised  bed  furnace,  and  the  ash  residue  is 
landfilled.  An  auxiliary  system  to  sort  and  reclaim  the 
mixed  glass  fraction  is  under  development. 

A 500-ton/day  facility  using  composting,  pyrolysis, 
and  reclamation  techniques  has  been  designed  for  New- 
castle County,  Delaware.  Residential  refuse  will  be 
mixed  with  sewage  sludge  and  composted  in  a Fairfield 
digestion  unit.  Noncompostable  organic  components, 
including  plastics,  rubber,  and  rags,  will  be  pyrolyzed. 
Inorganic  residues,  such  as  nonferrous  metals,  glass, 
grit,  and  sand,  will  be  sorted  by  screens  and  gravity 
tables  and  reclaimed.  Industrial  and  commercial  wastes 
will  be  handled  in  similar  fashion,  following  a prelim- 
inary reclamation  stage. 


-177- 


A 


APPENDIX  B 


1 

I 


SPECIFIC  CRITERIA  DEVELOPMENT  AND  METHODOLOGY 


This  appendix  is  a comprehensive  presentation  of: 

• The  development  of  the  criteria  for  both  solrd  and 
chemical  packaging  wastes 

• The  methodology  employed  to  determine  the  total 
disposal  rating  for  both  solid  and  chemical  packaging 
wastes 

A summary  of  this  appendix  may  be  found  in  Chapter  II, 
Section  4,  pages  11-39  through  11-47. 


N 

it 


1.  SOLID  WASTE  CRITERIA  DEVELOPMENT 

The  disposability  of  solid  packaging  materials  was  evaluated  by 
examining  each  of  the  following  possible  processes: 

• Reuse 

• Recycle 

• Pyrolysis 

• Composting 

• Baling 

• Incineration 

• Sanitary  landfill 

• Sea  disposal. 

The  applicability  of  each  of  these  processes  was  analyzed  to 
establish  an  operational  rating  and  an  environmental  rating  for  each 
material. 
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(1)  Operational  Rating  System  j 

In  designing  the  operational  rating  system,  it  was 
necessary  first  to  determine  mutually  exclusive  material 
characteristics  that  have  a direct  hearing  upon  the  operation 
of  each  process.  For  example,  in  the  process  of  incineration, 
material  characteristics  that  bear  upon  the  process  are: 
j (1)  fragmentability,  (2)  separability,  (3)  combustibility, 

and  (4)  potential  damage  to  the  equipment. 

Secondly,  for  each  process,  it  was  necessary  to 
enumerate  the  relative  importance  of  each  characteristic; 
that  is,  by  comparing  all  the  material  characteristics  re- 
lated to  each  process,  those  characteristics  that  are  more, 
equal,  or  less  importan:  than  others  were  determined.  Once 
the  qualitative  decisions  were  made,  they  were  quantified 
as  portions  of  unity  (1.0).  Vising  the  incineration  example, 
it  was  determined  that  combustibility  was  the  most  important 
and  therefore  a relative  importance  of  0. 5 was  assigned. 

„ Fragmentability  and  potential  damage  to  the  equipment  were 

determined  to  be  equally  weighted  and  were  each  assigned  a 
relative  importance  of  U.  2.  Lastly,  separability  had  the  5 

least  effect  on  the  operation  and  was  assigned  at  relative  l 

importance  of  0. 1.  This  rationale  is  depicted  in  Table  B-l.  j 

(2 ) Environmental  Rating  System 

The  environmental  rating  system  was  devised  to 
measure  the  environmental  impact  of  processing  the  solid 
waste  material  through  each  disposal  alternative.  Using 
this  system,  the  major  environmental  disruptions  were 
analyzed,  that  ij,  the  potentials  for  air  pollution,  water 
pollution,  land  pollution,  and  resource  depletion.  As  in  the 
operational  rating  system,  relative  importance  factors  based 
upon  portions  of  unity  (1.0)  were  assigned  to  each  environ- 
mental impact.  But,  unlike  the  operational  rating  system, 
the  relative  importance  factors  were  equally  weighted  for 
each  disposal  alternative.  The  rationale  for  this  weighting 
is  that  it  would  not  be  adequate  to  just  measure  what  is 
environmentally  good  or  bad,  for  this  would  indicate  a 
qualitative  or  quantitative  bias.  Rather,  one  must  take  into 
account  the  total  environmental  impact  of  each  process.  The 
exceptions  to  this  rationale  are  in  (1)  direct  reuse  and 

(2)  recycle.  In  the  case  of  direct  reuse,  the  material  would  <jj 

! 
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be  precluded  from  entering  the  solid  waste  stream  and,  therefore, 
at  the  present  time  would  not  be  disposed  of.  In  the  case  of  re- 
cycle, the  material  most  probably  would  be  transported  to  the 
issuing  industry  or  secondary  industry  for  recycling.  The 
environmental  impact  of  a disposal  process  rather  than  an 
industry  was  to  be  determined  and,  therefore,  recycling  was 
excluded  from  the  above  rationale.  Yet,  direct  reuse  and  re- 
cycling were  environmentally  analyzed,  but  only  in  terms  of 
resource  depletion  potential.  The  environmental  rating  system 
is  disclosed  in  Table  B-2. 

(3)  Operational  and  Environmental  Hating  Definitions 

To  utilize  the  aforementioned  rating  systems,  rating 
and  rating  code  scales  ranging  in  numerical  value  from  0 to  10 
were  employed  as  follows: 


Rating 

Excellent 

Good 

Fair 

Poor 

Unsatisfactory 


Rating  Code 
9-10 
7-8 
5-6 
3-4 
0-2 


Moreover,  for  each  characteristic  and  environmental  impact, 
definitions  corresponding  to  each  rating  and  rating  code  were 
developed  to  apply  the  rating  system  consistently.  Basically, 
these  definitions  were  used  as  a guide  for  classifying  the  solid 
waste  packaging  material  on  the  basis  of  either  a numerically 
measurable  or  clearly  defined  characteristic. 


Tables  B-3  to  B-14  enumerate  the  rating,  rating  code, 
and  rating  definitions  for  both  operational  and  environmental 
considerations  for  each  process. 

For  example,  referring  to  Table  B-5  under  the  opera- 
tional rating  definition  of  fragmentability,  excelsior,  in  the 
form  of  shreds,  would  be  considered  "excellent"  because  it 
needs  no  process  for  reduction;  veneer  crate  would  be  considered 
"good"  because  it  would  need  only  very  light  equipment  for 
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Distribution  of  commodity  into  marketplace  would  not  alter  local 
national  markets. 
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OPERATIONAL  RATING  DEFINITIONS  OF  SEA  DI 


APPENDIX  B(16) 


TABLE  B-13 

ENVIRONMENTAL  RATING  DEFINITIONS 
OF  LAND  POLLUTION  POTENTIAL 


Rating 

Rating 

Code 

Aesthetics 

Excellent 

9-10 

Aesthetic  enjoyment  is 
heightened 

Good 

7-  8 

Aesthetic  enjoyment  remains 
the  same 

Fair 

5-  6 

Aesthetic  enjoyment  is 
partially  dampened 

Poor 

3-  4 

Aesthetic  enjoyment  is 
hampered 

Unsatisfactory 

0-  2 

Aesthetic  enjoyment  is 
totally  deprived 
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reduction;  a wirebound  wood  crate  would  be  "unsatisfactory" 
because,  owing  to  the  mechanical  difficulty  encountered  by  the 
presence  of  the  steel  wire,  the  crate  would  require  specialized 
equipment  for  reduction. 


2.  SOLID  WASTE  METHODOLOGY 

In  this  analysis,  six  separate  material  categories  consisting  of 
87  separate  material  subcategories  were  rated:  18  papers,  eight 
textiles,  six  woods,  four  glass,  nine  metals,  and  42  plastics.  These 
were  rated  in  46  areas;  namely,  three  for  reuse,  three  for  recycle, 
and  eight  each  for  pyrolysis,  composting,  incineration,  sanitary  land 
fill,  and  sea  disposal.  Altogether,  3256  separate  rating  judgments 
were  made  and  6512  numbers  calculated  in  order  to  determine  the 
relative  disposability  ranking  for  the  87  solid  military  packaging 
materials.  A corrugated  fiberboard  box  will  be  used  to  illustrate  the 
numerical  procedure. 

(1)  Step  1 : Rating 

The  fiberboard  box  was  first  rated  in  accordance  with  the 
criteria  developed  in  the  rating  definitions  for  the  operational 
characteristics  and  environmental  impacts  (Tables  B-3  to 
B-14).  These  values  are  shown  in  Table  B-15,  the  Numerical 
Process  Evaluation  Matrix,  under  the  headings  of  operational 
rating  and  environmental  rating. 

(2)  Step  2 : Relative  Rating 

Using  the  aforementioned  operational  and  environmental 
values  and  the  relative  importance  of  each  characteristic  and 
impact,  a relative  rating  was  calculated.  This  rating  is  the 
product  of  the  relative  importance  multiplied  by  the  rating  code 
value. 


For  example,  in  direct  reuse,  the  corrugated  fiberboard 
box  is  rated  7 for  separability,  10  for  market  for  the  commodity, 
and  10  for  the  resource  depletion  potential.  Weighting  these  by 
the  relative  importance  factors  assigned  to  each  of  these  process 
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TABLE  B-15 


NUMERICAL  PROCESS  EVALUATION  MATRIX 
FOR  CORRUGATED  CONTAINER 
MATERIAL  NUMBER  32 


Proc... 

Characteristic* 

ReUtlva 

Importance 

Datarmlned  J 

Operational 

RatLif 

Environ- 

mental 

Rating 

RaUtlva 

Rating 

Sub* 

Tntal 

Total  Dlapoaal 
Rattng 

Direct 

Saparablllty 

P - 

7 

3.5 

R«ua* 

Markat  for  Commodity 

0.5 

10 

5.0 

8.  5 

9.  25 

Raaourea  Deplatlon  Fotantial 

1.0 

10 

10.0 

10.0 

Saparablllty 

0.4 

7 

2.8 

Recycle 

o.a 

1 7 

7.0 

Raaourea  Depletion  Potamial 

1.0 

9 

sio 

9.0 

Fragmantabllltv 

0.2 

7 

1.4 

Separability 

0.2 

7 

1.4 

Chamlcal  Dagradablllty 

0.4 

10 

4.0 

7.  8 

Pyrolyala 

Technical  Operating  Raatrlctlona 

0.2 

5 

1.0 

7.80 

Air  Pollution  Potential 

0.  2 

10 

2.0 

Watar  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

Raaourea  Depletion  fVmnttal 

o.  ' 

8 

2.4 

FragmantablUt 

0.2 

7 

114 

Separability 

0.2 

7 

1.4 

Biological  Degradability 

0.4 

8 

3.2 

8.8 

Compost- 

Tachnlral  Operating  Raotrlctlona 

0.2 

3 

0.6 

In* 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.20 

Watar  Pollution  Potamial 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.8 

Raaourea  Depletion  Potential 

0.4 

8 

2.4 

Compactibllity 

0.4 

10 

4.0 

9.  4 

Balaabtltty 

0.0 

9 

5.  4 

8.  60 

Baling 

Air  Pollution  Potantial 

0.2 

10 

2.0 

Watar  Pollution  Potantial 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

7.8 

Raaourea  Depletion  Potential 

n.  4 

8 

2.4 

Fragmantabllltv 

0.2 

7 

1.4 

Saparablllty 

0.  1 

7 

0.7 

Combustibility 

0. 5 

10 

5.0 

Potantial  Damaga  to  Equipment 

O.S 

10 

2.0 

Incintra- 

7.75 

tlon 

Air  Pollution  Potantial 

0.2 

7 

1.4 

Watar  Pollution  Potantial 

0.2 

10 

2.0 

Land  Pollution  Potantial 

0.2 

7 

1.4 

Raaourea  Daplation  Pots. '.‘.I 

0.4 

4 

1.6 

* 

Fragmantablllty 

0.  1 

7 

0.7 

Material  Danaltv 

0.2 

1 

0.2 

Compactibllity 

0.4 

9 

3.6 

Landfill 

Biological  Degradability 

0a  3 

8 

2.4 

6.95 

Air  Pollution  Potantial 

0.2 

10 

2.0 

Watar  Pollution  Potantial 

0.2 

6 

1.6 

Land  Pollution  Potantial 

0.2 

9 

1.0 

Raaourea  Deplatlon  Potential 

0.4 

8 

2.4 

Material  Denalty 

0.2 

1 

0.2 

Compactibllity 

0.3 

9 

2.7 

5,  o 

Blologlcfl  Degradibihty 

0.3 

7 

2. 1 

Sat 

Regulatory  Operational 

Dlapottl 

Raatrlctlona 

0.2 

0 

0.0 

Air  Pollution  Potantial 

0.2 

to 

2.0 

4.80 

Water  Pollution  Potantial 

0.2 

0 

0.0 

Land  Polk  Ion  Potantial 

0.2 

7 

1.4 

Raaourea  Deplatlon  Potential 

0.4 

* 2 
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subcategories  yields  the  following: 

Relative  Importance  x Operational  Rating  = Relative  Rating 

.5  x 7 = 3. 5 

.5  x 10  = 5.0 

Relative  Importance  x Environmental  Rating  = Relative  Rating 

Value 

1.0  x 10  = 10.0 

where  the  °.  5 and  the  5.0  are  operational  rating  considerations 
and  the  lu.O  is  the  environmental  impact. 

(3)  Step  3:  Subtotal 

All  the  relative  rating  values  particular  to  the  operational 
and  environmental  considerations  are  added.  The  sum  of  all 
the  respective  relative  rating  is  termed  the  subtotal.  In  this 
instance,  the  operational  subtotal  is  8. 5 and  the  environmental 
subtotal  is  10.0. 

(4)  Step  4:  Total  Disposal  Rating 

The  total  disposal  rating,  for  the  er-  '-  onmental  and 
operational  process  rating,  is  exprec-wU  by  the  mathematical 
equation: 


(C2  ::  OST)  + (Cg  x EST)  = TDR 
where:  and  C 2 are  constants 

Cj  + c2  =1.0 
OST  = Operational  Subtotal 
EST  » Environmental  Subtotal 
TDR  = Total  Disposal  Rating. 
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For  the  purpose  of  this  analysis,  C ^ and  C were  chosen  to  be 
equally  weighted  or  equally  evaluated  at  0.  5. 

Therefore,  the  total  disposal  rating  is: 

(.5  x 8.5)  + (.5  x 10.0)  = 9.25 

The  total  disposal  rating  as  noted  on  the  Summary  Fact 
Sheet  has  been  rounded  to  the  nearest  tenth.  It  is  instructive 
to  note  that  Cj  and  C 2,  which  are  again  relative  importance 

weights,  can  be  modified  in  order  to  evaluate  the  material 
being  processed  under  current  criteria. 

(5)  Step  5:  Disposal  Ranking 

The  disposal  ranking  is  the  assignment  of  sequential 
numbers  starting  with  the  highest  disposal  rating  and  ending 
with  the  lowest  disposal  rating.  In  this  illustration,  the  fol- 
lowing ranking  occurs: 


Disposal  Method 

Total  Disposal 
Rating 

Disposal 

Ranking 

Reuse 

9.25 

1 

Recycle 

8.00 

3 

Pyrolysis 

7.80 

4 

Composting 

7.20 

5 

Baling 

8.60 

2 

Incineration 

7.75 

4 

Sanitary  Landfill 

6.95 

6 

Sea  Disposal 

4.60 

7 

This  ranking  shows  the  facility  officer  the  order  in  which 
disposal  alternatives  should  be  utilized.  The  method  of  analysis 
determines  the  best  possible  disposal  process  to  be  used  sub- 
ject to  the  constraint  of  the  minimization  of  environmental 
pollution  and  the  maximization  of  process  utility. 
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3 . CHEMICAL  (LIQUID)  WASTE  CRITERIA  DEVELOPMENT 

The  disposability  of  chemical  packaging  materials  was  evaluated 
by  examining  the  following  characteristics: 

• Ability  to  recover  and  reuse  all  or  portions  of  the  liquid 
waste 

• Suitability  of  the  w«ste  material  or  recovery  residue  for 
ultimate  disposal  by; 

Sanitary  landfill 
Incineration 
Sea  disposal 

Microbial  treatment  (sanitary  sewage  treatment). 

Pyrolysis  is  considered  as  a method  of  recovery  of  portions  of  the 
liquid  waste  which  have  some  value  rather  than  as  a method  of  ultimate 
disposal.  As  in  pyrolysis  of  solid  materials,  the  gases  and  liquids 
given  off  by  pyrolysis  of  certain  liquid  materials  contain  value  as  a 
fuel.  However,  pyrolysis  of  the  materials  such  as  chlorinated 
hydrocarbons  or  petroleum  derivatives,  which  were  surveyed  in  this 
study,  would  yield  only  broken  fractions  of  unknown  content  and 
questionable  value;  whereas  the  liquid  itself,  prior  to  pyrolysis,  may 
have  a greater  value  and  be  easier  to  recover  through  other  means 
such  as  distillation.  Consequently,  pyrolysis  has  not  been  extensively 
investigated  as  a means  of  liquid  waste  disposal. 

Each  of  the  process  alternatives,  such  as  recovery  and  reuse 
or  incineration,  exhibit  similar  operational  and  environmental 
characteristics.  For  example,  the  processing  equipment  may  be 
integral  to  the  equipment  in  which  the  liquid  is  used,  such  as  a small 
distillation  unit  used  in  dry  cleaning  machines  to  purify  the  dry  clean- 
ing fluid,  or  the  processing  equipment  may  be  suitable  only  for  large- 
scale  applications  such  as  large  distillation  columns  used  to  fraction- 
alize liquid  wastes.  The  operational  characteristics  that  were  con- 
sidered were: 


Recovery 

Processing 

Safety 
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Residua 


• Reusability 

. Degradability 

. Combustibility. 

The  environmental  impact  of  recovery  or  disposal  affects  the 
air,  water,  and  land.  An  additional  overall  factor  that  affects  the 
environment  is  the  depletion  of  resources.  Since  many  of  ihe  chemi- 
cal packaging  and  'preservative  materials  used  by  the  U.S.  Army  are 
based  on  petroleum  derivatives  and  limited  amounts  or  shortages  of 
petroleum  products  do  exist,  resource  depletion  is  considered  an 
important  criterion.  As  a result,  the  environmental  criteria 
evaluated  in  this  study  include: 

• Air  pollution  potential 

. Water  pollution  potential 

• Land  pollution  potential 

• Resource  depletion  potential. 

Environmental  criteria  for  recovery  and  reuse  have  been  included  in 
the  chemical  waste  section  of  this  report  since  both  the  recovery 
process  and  the  disposal  of  the  residue  may  affect  the  environment. 

As  in  the  environmental  analysis  of  the  solid  waste  materials, 
the  relative  importance  factors  were  equally  weighted  for  each  dis- 
posal alternative.  The  rationale  for  this  weighting  is  the  same; 
namely,  one  cannot  just  measure  what  is  environmentally  good  or 
bad  for  this  would  indicate  a qualitative  or  quantitative  bias.  Rather, 
one  must  take  into  account,  the  total  environmental  impact  of  each 
process.  The  weighted  values  are  normalized  as  fractions  of  unity 
(1.0)  to  enable  comparison  of  the  various  processes.  The  relative 
importance  of  values  for  operational  and  environmental  criteria  for 
each  process  are  shown  in  Tables  B-1G  and  B-17  respectively. 

The  numerical  rating  system  used  in  the  chemical  waste  analysis 
is  the  same  as  that  used  for  solid  wastes.  The  rating  code  is  as  follows: 

Rating  Code 


Rating 

Excellent 

Good 
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Rating  Rating  Code 

Fair  5-6 

Poor  3-4 

Unsatisfactory  0-2 

As  in  the  solid  waste  criteria  development,  definitions  were 
used  as  a guide  for  classifying  the  liquid  waste  on  a quantified  basis. 
Tables  B-18  to  B-26  contain  the  operational  and  environmental  rating 
definitions  of  each  characteristic  for  each  process. 


4.  CHEMICAL  (LIQUID)  WASTE  METHODOLOGY 


In  this  analysis  17  chemical  packaging  materials  were  rated, 
including  chlorinated  hydrocarbons,  petroleum  distillates,  detergents, 
cleaning  compounds,  greases,  and  c'ls.  These  liquid  materials  were 
rated  according  to  criteria  in  36  area.',  including  eight  for  recovery 
and  reuse,  six  for  sanitary  landfill,  eight  for  incineration,  seven  for 
sea  disposal,  and  seven  for  microbial  treatment.  Altogether 
459  separate  rating  judgments  were  made  and  867  numbers  calculated 
to  determine  the  relative  disposability  ranking  for  the  17  chemical 
packaging  materials.  A liquid  waste  containing  tetrachloroethylene, 
which  is  used  as  a dry  cleaning  solvent,  is  used  in  the  following 
paragraphs  to  illustrate  the  numerical  procedure. 

(1)  Step  1:  Rating 

The  liquid  waste  containing  tetrachloroethylene  was  first 
rated  in  accordance  with  the  criteria  developed  in  the  rating 
definitions  for  the  operational  characteristics  and  environ- 
mental impacts.  (Tables  B-18  to  B-26).  These  values  are 
shown  in  Table  B-27,  the  Numerical  Process  Evaluation  Matrix, 
under  the  headings  of  operational  and  environmental  rating. 

(2)  Step  2:  Relative  Rating 

Using  the  values  developed  in  Step  1,  the  relative  rating 
is  calculated.  The  relative  rating  is  the  product  of  the  opera- 
tional rating  or  environmental  impact  rating  multiplied  by  the 
relative  importance. 
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TABLE  B-2  3 


ENVIRONMENTAL  RATING  DEFINITIONS 
OF  WATER  POLLUTION  POTENTIAL 
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For  example,  in  the  operating  rating  for  recovery  and 
reuse,  the  liquid  waste  containing  tetrachloroethylene  is  rated 
9 for  recovery  potential  (a  small  still  is  usually  integral  to  dry 
cleaning  equipment);  7 for  safety,  since  the  vapors  may  be  toxic 
and  special  procedures  are  required;  8 for  residues,  since  up 
to  30  percent  waste  material,  usually  dirt,  can  be  found  in 
still  bottoms;  and  9 for  reusability,  since  the  material,  less 
a small  amount  left  in  the  still  bottom,  may  be  reused  in  the 
same  process.  Weighting  these  values  by  their  relative 
importance  yields  the  following: 

Operational 

Relative  Importance  x Rating  Value  = Relative  Rating 


0.4 

X 

9 

= 

3.6 

0.1 

X 

7 

= 

0.7 

0.1 

X 

8 

= 

0.8 

0.4 

X 

9 

s 

3.6 

(3)  Step  3:  Subtotal 

When  the  relative  ratings  for  the  operational  and  environ- 
mental  criteria  are  summed,  it  yields  the  subtotal  for  each 
respective  relative  rating.  In  this  example,  the  operational 
relative  rating  subtotal  is  8.7,  the  corresponding  environ- 
mental rating  subtotal  for  recovery  and  reuse  of  tetrachloro- 
ethylene is  8.0. 

(4)  Step  4;  Total  Disposal  Rating 

The  total  disposal  rating  for  liquid  wastes  is  estimated 
in  the  same  manner  as  for  solid  wastes,  which  is  expressed 
by  the  mathematical  equation: 


(CA  x OST)  + (C2  x EST)  = TDR 
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where:  and  C ^ are  constants 

C1  + C2  = 1 

OST  = Operational  Subtotal 
EST  = Environmental  Subtotal 
TDK  = Total  Disposal  Eating. 

Therefore,  the  total  disposal  rating  for  the  example  is: 

(0.5  x 8.7)  + (0.5  x 8.0)  = 8.35 

For  the  purpose  of  this  analysis,  Cj  and  C were  chosen 

to  be  equally  weighted  or  equally  evaluated  at  0. 5.  As  in  the 
formula  for  solid  wastes,  the  values  of  C and  C_  may  be 

X a 

modified  to  change  the  importance  of  one  of  the  criteria.  The 
total  disposal  rating,  as  noted  on  the  Summarv  Fact  Sheet, 
has  been  rounded  to  the  nearest  tenth. 

(5)  Step  5:  Disposal  Ranking 

As  for  solid  wastes,  the  recovery  or  disposal  alternatives 
for  liquid  wastes  are  ranked  according  to  the  total  disposal 
ratings.  The  highest  total  disposal  rating  (TDR)  is  the  fir  st 
choice  and  the  other  methods  follow.  Where  two  or  more  steps 
have  the  same  TDR,  the  processes  are  given  equal  ranking. 

In  the  illustration  the  disposal  ranking  for  tetrachloroethylene 


is  as  follows: 

Recovery /Reuse  Disposal 

or  Disposal  Method  TDR  Ranking 

Recovery /Reuse  8.35  1 

(Distillation  with 
incineration  and 
landfill  or  residue) 

Sanitary  Landfill  3, 60  4 

Incineration  5, 60  2 

Sea  Disposal  4.40  3 

Microbial  Treatment 

(Sewage)  2.75  5 
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The  ranking  provides  the  facility  with  a variety  of  means  for 
treatment  of  the  waste  with  respect  to  operational  and  environ- 
mental criteria. 


APPENDIX  C a) 


NUMERICAL  PROCESS  EVALUATION  MATRICES 


As  mentioned  earlier  in  Chapter  I,  Section  4 and  Appendix  B of 
this  report.  Numerical  Process  Evaluation  Matrices  were  constructed 
to  standardize  the  numerical  procedures  in  evaluating  the  o}  ^rational 
and  environmental  ratings.  This  appendix  details  the  determined 
operation*  1 and  environmental  ratings,  and  the  calculations  performed 
to  determine  the  relative  ratings,  subtotals,  and  total  disposal  ratings 
for  each  of  the  104  military  packaging  materials.  The  results  of  each 
matrix,  namely,  the  total  disposal  rating,  have  been  rounded  off  to 
the  nearest  tenth  and  transferred  to  the  respective  Summary  Fact 
Sheets. 
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NUMERICAL  PROCESS  EVALUATION  MATRIX  FOR  BENZENE 
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NUMERICAL  PROCESS  EVALUATION  MATRIX  FOR  TETRACHLOROETHYLENE 

MATERIAL  NUMBER  16 


APPENDIX  Ci  17) 
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APPENDIX  C<18) 


APPENDIX  C(  1 9) 


Numerical  Process  Evaluation  Matrix 

For  F1BERGLAS  CUSHIONING 

Material  Number 18 


Relative 

Importance 


Characteristics 


Separability 
Market  to*  Commodity 


Resource  Depletion  Fotential 


Separability 


If  vl*3 iM Hi ■•vI-JiLH ’'T  # ? mr3 ■ I 


Resource  Depletion  Potential 


Fragmentabliity 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabliity 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Environ 
Operational  mental 
Rating  Rating 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlapoaal 


Air  Po'-Ulloti  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compatibility 

Baleablllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabliity 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollutl  - Potential 
Resource  Depiction  Potential 


Fragmentabliity 
Material  Density 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potentlf' 

Water  Pollution  roteiul-’ 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PolU  ion  Potent!;. I 
Reaource  Depletion  Potential 
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APPENDIX  C(20> 


Numerical  Proem  Evaluation  Matrix 

For  FIBERGLASS  CONTAINER 

Material  NumberlB 


Determined 


Characteriatica 


Direct  Separability 

Retail*  Market  (or  Commodity 


Relative 

Importance 


Reaource  Depletion  Potential 


Separability 


Reaource  Depletion  Potential 


FragmentabiUty 
Separability 
Chemical  Degradability 
Pyrolv''.*  Technical  Operating  Reatrlctiona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


FragmentabiUty 

Separability 

Biological  Degradability 
Technical  Operating  Reatrlctiona 


Compoat- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlepoaal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compact  lblHty 
Baleabllity 


Air  Pollution  Potential 
Water  Pollution  Potential 
Lend  Pollution  Potential 
Reaource  Depletion  Potential 


FragmentabiUty 

Separability 

CombuetlbUity 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


FragmentabiUty 
Material  Denelty 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Denelty 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Reatrlctiona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu  ion  Potential 
Reeource  Depletion  Potential 


APPENDIX  C(21) 


Numerical  Process  Evaluation  Matrix 
For  FIBERGLAS  CONTAINER 

Material  Nunuir  20 


r 

Relative 

Importance 

Determined  | 

Process 

Characteristic* 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Disposal 

Rating 

Rating 

Rating 

Total 

Rating 

Direct 

Separability 

0.5 

8 

4.0 

8,  5 

Bauer 

Market  for  Commodity 

0.5 

9 

4.5 

9. 25 

Reaource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

8 

3.2 

8.8 

Recycle 

Technical  Ooeratlna  Restriction* 

0.6 

6 

3.  6 

7.90 

Resource  Depletion  Potential 

1.0 

9 

9.6 

6.6 

Fragmentabllity 

0.2 

8 

1.6 

Separability 

0.2 

8 

1.6 

3.6 

Chemical  Degradability 

0.4 

1 

0.4 

Pyrolyele 

Technical  Operating  Restrictions 

0.2 

0 

0.0 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

8.2 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

7 

2.8 

Fragmentabllity 

0.2 

8 

1.6 

Separability 

0.2 

8 

1.0 

A A 

Biological  Degradability 

0.4 

3 

1.2 

Compost  - 
Inf 

Technical  Operating  Restrictions 

0.2 

0 

0.0 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

8.2 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

7 

2.8 

Compactibillty 

0.4 

4 

1.6 

6.4 

BaleabUlty 

0.6 

8 

4.8 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.30 

Water  Pollution  Potential 

0.2 

10 

2.0 

8.2 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

7 

2.8 

Fragmentabllity 

0.2 

8 

1.8 

Separability 

0.1 

8 

0.8 

3.4 

Combustibility 

0.5 

0 

0.0 

Potential  Damage  to  Equipment 

0.2 

5 

1.  0 

Inclnera- 

5. 10 

tloo 

Air  Pollution  Potential 

0.2 

7 

1.4 

Water  Pollution  Potential 

0.2 

10 

2.0 

8.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

5 

2.0 

Fragmentabllity 

0.1 

8 

0.8 

Material  Density 

0.2 

10 

2.0 

*7  A 

Sanitary 

Landfill 

Compactibillty 

0.4 

10 

4.0 

Biological  Degradability 

0.3 

2 

0.8 

7.60 

Air  Pollution  Potential 

0.  2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

5 

1.0 

Resource  Depletion  Potential 

0.4 

7 

2.8 

Material  Density 

0.2 

.0 

2.0 

Compactibillty 

0.3 

10 

3.0 

Biological  Degradability 

0.3 

2 

0.8 

5.8 

Sea 

Regulatory  Operational 

Dlapoaal 

Restrictions 

0.2 

0 

0.0 

5. 10 

10 

Air  Po'lution  Potential 

0.2 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.8 

Land  Pollu  ion  Potent  ini 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

3 

1.2 
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APPENDIX  C(22) 


Compf.it- 


Characteristics 


Sipanblllty 
Markat  for  Commodity 


Raaourea  Captation  Potantlal 


Saparablllty 


Raaourea  Depletion  Potantlal 


Fragmantablllty 
Saparabillty 
Chamlcal  Degradability 
Pyrolyala  Technical  Operating  Raatrictione 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Raaourea  Depletion  Potential 


Fragments  bllity 
Saparablllty 

Biological  Degradability 
Technical  Operating  Reatrtctione 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactibility 

BaleabUlty 


Air  Pollution  Potential 
Watar  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmantablllty 

Saparabillty 

Combustibility 

Potantlal  Damage  to  Equipment 


A Ir  Pollution  Potential 
Water  Pollution  Potantlal 
Land  Pollution  Potential 
Raaourea  Depletion  Potantlal 


Fragmantablllty 
Material  Density 
Compactibility 
Biological  Degradability 


Air  Pollution  Potential 
Watar  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactibility 
Biological  DegridiVniity 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Watar  Pollution  Potential 
Lent  Polk  Ion  Potent  ml 
Resource  Depletion  Potential 


Numerical  Process  Evaluation  Matrix 
For  VERMICULfTE 

Material  Mnmtw  21 


Relative 

Importance 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Determined 


APPENDIX  C(23) 


Numerical  Process  Evaluation  Matrix 
For  ALUMINUM  TRAY 


Material  oiumhar  22 


Process 

Characteriatics 

Relative 

Importance 

DfttnntMd  | 

Operational 

Rating 

• - 
- ■' 

Relative 

Rating 

Sub- 

Total 

Total  Dlspoaxl 
Rating 

Direct 

Separability 

3 

| 

3.5 

Reuse 

Market  for  Commodity 

iim.j 

4 

6.75 

Reeource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

3 

1.2 

8.  8 

Hecycie 

9 

6.4 

7.  90 

Reaource  Depletion  Potential 

1.0 

9 

6.  i 

■21 

Fragmentabllity 

MSM 

8 

1.6 

1 | 

Separability 

■SI 

3 

0.6 

Chemical  Degradability 

'■SB 

2 

0.8 

mm 

Pyrolysis 

Technical  Operating  Reatrictiana 

ms. n 

0 

0.0 

■ 1 1 

5.20 

All-  Pollution  Potential 

— 

10 

KKS 

Mfl 

Water  Pollution  Potential 

■SB 

10 

„ ■[» 

Land  Pollution  Potential 

7 

1.4 

Reeource  Depletion  Potential 

ini 

S 

2.0 

1 

Fragmentabllity 

SEP 

8 

■DEI 

Separability 

mSM  .■ 

3 

2.8 

Biological  Degradability 

1 

KU  : 

Compoat- 

Technical  Operating  Reatrlctlona 

■ml 

0 

is  nn 

in| 

Air  Pollution  Potential 

msam 

rran 

Water  Pollution  Potential 

■SI ! 

KH 

Land  Pollution  Potential 

■SI 

1.4 

Reeource  Depletion  Potential 

■Sk' 

2.0 

in 

Compact  lblllty 

■SB 

1 

0.4 

8.4 

Baieabillty 

10 

6.0 

Baling 

Air  Pollution  Potential 

KB 

RS 

| 

m 

8.  90 

Water  Pollution  Potential 

U*. 

^mWm : 

Land  Pollution  Potential 

rB 

> mm  1 

; muMi- 

ll  ' ■ 

Resource  Depletion  Potential 

mm% 

i . . i 

BB 

kBtJ 

II 

Fragmentabllity 

KB 

8 

1.8 

im 

Separability 

3 

0.3 

B 

Combustibility 

1 

0.  5 

Potential  Damage  to  Equipment 

8 

1.6 

” B 

Inc  Inert- 

tton 

Air  Pollution  Potential 

SSB 

7 

1.4 

Water  Pollution  Potential 

K!|  " 

10 

2.0 

8. 0 

Land  Pollution  Potential 

7 

1.4 

Resource  Depletion  Potential 

!■ 

3 

1.2 

Fragmentabllity 

0.  1 

0.8 

■ 

Material  Density 

msm  ■ 

2.0 

CompactlMUty 

■ftl  •; 

4.0 

U 

Landfill 

Biological  Degradability 

■di  - 

0.6 

B B 

7.  10 

Air  Pollution  Potential 

■sn 

10 

2.0 

Water  Pollution  Potential 

9 

1.  8 

6.8 

Land  Pollution  Potential 

■si  ■ 

5 

1.0 

Resource  Depletion  Potential 

mamd 

5 

2.0 

Material  Density 

B| 

10 

2.0 

Compactlblllty 

10 

3.0 

Biological  De*vr  '-ability 

2 

0.8 

5.  6 

Sea 

Regulatory  Operational 

Dlapoaal 

Restriction! 

JKB 

mjLMM 

4.  70 

Air  Pollution  Potential 

■n 

10 

P'EOI 

Water  Pollution  Potential 

■SI  - 

0 

3.8 

Land  Polk  Ion  Potential 

7 

1.4 

Resource  Depletion  Potential 

■bE* 

1 

0.4 
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APPENDIX  C(24) 


Numerical  Proceaa  Evaluation  Matrix 
For  ALUMINUM  CAN 

Material  Number 23 


Characteristic* 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Relative 

Importance 


Environ* 

Operational  mental 
Ratine  Rating 


Separability 


Resource  Depletion  Potential 


f lMlVH .!  IlWi  If  t CT14#  W f FiVn 


FragmentabUlty 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragments  blllty 
Separability 

Biological  Degradability 
Technical  Operating  Restrlctlona 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


3ea 

Disposal 


Air  Pollution  Poteiltial 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactlblllty 

BaleabUity 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


FragmentabUlty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


FragmentabUlty 
Material  Density 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactlblllty 
Blologlc-i  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollt  .lon  Potential 
Resource  Depletion  Potential 


APPENDIX  C(25) 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Numericel  Process  Evaluation  Matrix 

For  LEAD  TUBES 

Material  N umber  14 


Relative 

Importance  0|Mratianal  mentel 
Retlnc  Ratine 


Determined 


Separability 

Beat 


Reaource  Depletion  Potantlal 


Fraimentablllty 
Separability 
Chemical  Degradability 
Pyrolyata  Technical  Operating  Reatrlctlooa 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 

Separabtllty 

Bloli'^'.cal  Degradability 
Technical  Operating  Reatrlctlona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compost  - 
lng 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dtspoeal 


Compacttbtltty 

Baleablllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polli  Ion  Potential 
Resource  Depletion  Potential 


2.5 

3.5 

8.0 

10.0 

10.0 

APPENDIX  C(26) 


t 


Numerical  ProciH  Evaluation  Matrix 
For  STEEL  CYLINDER 


Mat  trial  28 


Procttt 

Characteristics 

Relative 

Importance 

Determined 

Operational 

Rating 

in 

Sub- 

Total 

Direct 

Separability 

0.5 

0 

8.0 

Reuse 

Market  for  Commodity 

0.5 

7 

HXB 

lteeource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

9 

3.6 

4.8 

Recycle 

0-4 

2 

1.2 

Resource  Depletion  Potential 

1.0 

9 

9.0 

■XI: 

Frag  men  tabllity 

0.2 

1 

0.2 

■ | 

Separability 

0.2 

9 

1.8 

Chemical  Degradability 

0.4 

2 

0.  S 

Pyrolysis 

Technical  Operating  Reetrictione 

J.  2 

0 

0.0 

■ i 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  fotential 

0.2 

10 

2.0 

Lend  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

5 

3.0 

■ ■ 

Fragments  blllty 

0.2 

1 

0.2 

■ 

Separability 

0.2 

9 

1.8 

Biological  Degradability 

0.4 

1 

0.4 

Compact- 

Technical  Operating  Reetrictione 

0.2 

0 

0.0 

Hi 

Air  Pollution  Potential 

0.2 

10 

2.0 

■ 

Water  Pollution  Potential 

0.2 

10 

2.0 

1 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reeource  Depletion  Potential 

0.4 

5 

2.0 

II 

Compact  lbtlity 

0.4 

10 

4.0 

□ 

BaleabiUty 

0.4 

3 

1.8 

Baling 

Air  Pollution  Potential 

fl.2 

10 

2.0 

■ ■ 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

Hi 

Reeource  Depletion  Potential 

0.4 

5 

2.0 

■ ■ 

Fragmentabtlity 

0.2 

1 

Separability 

0.1 

9 

. HihH  I 

1.  5 

Combuatlbillty 

0.5 

0 

Potential  Damage  to  Equipment 

0.2 

2 

tnciaera- 

HHHB 

tloo 

Air  Pollution  Potential 

0.2 

7 

■n 

Water  Pollution  Potential 

0.2 

10 

6(  o 

Land  Pollution  Pota<  tial 

0.2 

7 

in 

Resource  Depletion  Potential 

0.4 

3 

min 

F ragmentabll  ity 

0.1 

1 

0. 1 

Material  Deneity 

0.2 

10 

2.0 

3.  6 

Compactlbility 

0.4 

3 

1.2 

Landfill 

Biological  Degradability 

0.2 

1 

0.3 

Air  Pollution  Potential 

msM p 

10 

2.0 

Water  Pollution  Potential 

>■  4 

H . 

1.8 

A A 

Land  Pollution  Potential 

1 

1.0 

Reeource  Depletion  Potential 

ASB-j 

Material  Density 

0.2 

10 

Bis 

■ 

Compactlbility 

0.2 

3 

0.9 

■ 

Biological  Degradability 

0.2 

l 

Sea 

Regulatory  Operational 

Disposal 

Reetrictione 

0.2 

0 

JUBI 

■ B 

Air  Pollution  Potential 

0.2 

10 

■IS 

Water  Pollution  Potential 

0.2 

0 

3.8 

Land  Polli.lon  Potential 

0.2 

7 

1.4 

Reeource  Depletion  Potential 

0.4 

1 

0.4 

APPENDIX  C{27) 


Numerical  Proceaa  Evaluation  Matrix 
For  Staal  Drum 


Material  MutwKer  26 


Relative 

Importance 

DaUrmlmd  j 

Proceaa 

Characterlatlca 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Dlapoaal 

• 

Rating 

Rating 

Rating 

Total 

Rating 

Direct 

Separabiltty 

0.  s 

10 

10.0 

10.0 

Rauaa 

Market  for  Commodity 

0.  5 

10 

10.0 

10.00 

Raaource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

10 

4.0 

7.8 

Recycla 

Technical  Ooeratlmr  Reatrictiona 

0.6 

O ft 

a so  r 

Reaource  Depletion  Potential  . 

1.0 

8 

8.0 

8.0 

Fragmantablllty 

0.2 

4 

0.8 

Separability 

0.2 

10 

2.0 

« IK 

Chemical  Degradability 

0.4 

2 

0.8 

Pyrolyala 

Technical  Operating  Reatrictiona 

0.2 

0 

0.0 

8.80 

Air  Pollution  Potential 

0.2 

10 

S.o 

Water  Pollution  Potential 

0.2 

10 

2.0 

7,4 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

5 

2.0 

Fragmentabllity 

0.2 

4 

0.8 

Separability 

0.2 

10 

2.0 

Biological  Degradability 

0.4 

1 

0.4 

3.2 

Compoat- 

Ing 

Technical  Operating  Reatrictiona 

0.2 

0 

n.  n 

8.  30 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1*4 

7.4 

Reeourca  Depletion  Potential 

0.4 

5 

2.0 

Compactlblllty 

0.4 

10 

4.0 

Baleabillty 

0.6 

6 

3.8 

*•0 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2,  0 

Land  Pollution  Potential 

0.2 

7.4 

Raaource  Depletion  Potential 

0.4 

« 

*•  4 
2,  0 

Fragmentabllity 

0.2 

4 

0.8 

Separability 

0.  1 

10 

1.0 

^ 9 

Combuatlbllity 

0.5 

0 

0.0 

Potential  Damaga  to  Equlpmant 

0.2 

7 

1.4 

Inclnera- 

4.80 

tlon 

A lr  Pollution  Potential 

0.2 

7 

1.4 

Water  Pollution  Potential 

0.2 

10 

2,0 

Land  Pollution  Potential 

0.2 

7 

1.4 

Da  0 

Reaource  Depletion  Potential 

0.4 

3 

1.2 

Fragmentabillty 

0.1 

4 

0.4 

Material  Denalty 

0.2 

10 

2.0 

8.3 

Sanitary 

Landfill 

Compactlblllty 

0.4 

5 

2.0 

Biological  Degradability 

0.3 

3 

0.8 

8.05 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

8 

1.8 

Land  Pollution  Potential 

0.2 

5 

1.0 

Reaource  Depletion  Potential 

0.4 

8 

2.0 

Material  Denalty 

0.2 

10 

2.0 

Compactlblllty 

0.3 

5 

1.8 

Biological  Degradability 

0.3 

3 

0.8 

4.4 

Saa 

Regulatory  Operational 

Dlepoeal 

Reatrictiona 

0.2 

0 

0.0 

4. 10 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

3.8 

Land  PoUl  .Ion  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

1 

0< 
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APPENDIX  C<28) 


Numerical  Proc«»*  Evaluation  Matrix 
For  Medal  Strap 


Malarial  Numbar  27 


Charactartatlca 


Saparablllty 
Markat  (or  Commodity 


Raaource  Depletion  Potantlal 


Saparablllty 


Raaourca  Depletion  Potantlal 


Relative 

Importance 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolyala  Technical  Operating  Reetrlctlone 

A ir  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potantlal 
Raaourca  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  ReatrlcClone 


Coinpoet  - 
Ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sae 

Dtapoeal 


Air  Pollution  Poteritial 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


CompactlblUty 

BaleebUlty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Raaource  Depletion  Potential 


Fragmentablllty 

Separability 

Combuatibtllty 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Fragmentablllty 
Material  Denalty 
CompactlblUty 
Biological  Degradability 


Air  Pollution  Potential 
Weter  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Denalty 
CompactlblUty 

Biological  DegradablUty 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Weter  Pollution  Potential 
Land  Polk  Ion  Potent  ir.  I 
Resource  Depletion  Potential 


Determined 


APPENDIX  C(28) 


Characteristics 


Separability 
Market  for  Commodity 


Reaource  Depletion  Potential 


Numerical  Procen  Evaluation  Matrix 
For  Tin  Can  (Steel) 

Material  Number__28 


Relative 

Importance 


Separability 


Reaource  Depletion  Potential 


FregmentabUity 
Separability 
Chemical  Degradability 
Pyrolyala  Technical  Operating  Restrictions 

A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabtlity 

Separability 

Biological  Degradability 
Technical  Operating  Reatrlctlona 


Compost  - 
lng 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Diapoaal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compacttbtllty 

Baleublltty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabtlity 

Separability 

Combuatlbllity 

Potential  Damage  to  Equipment 


A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 
Material  Density 
Compacttbtllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlbility 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 
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APPENDIX  C(JO> 


r 


Numerical  Process  Evaluation  Matrix 

For  TIN-PLATED  STEEL/ALUMINUM  CAN 

Material  Number 29 


Da  term  toad 


Charactarlatlca 


Separability 
Market  for  Commodity 


’’eaource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Relative 

Importance 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlapoeal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactibllity 

BaleabUlty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Compactlblllty 
Biological  DegradaMlit 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Po'enttal 


Material  Density 
Compactlblllty 
Biological  Degraaabllity 
Regulatory  Operational 
Restriction* 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


E1BB 


APPENDIX  C(31) 


Numerical  Proctta  Evaluation  Matrix 

For  AEROSOLS/PRESSURIZED  CAN 

Material  Nunibtr_30 


Reaource  Depletion  Potential 


1.0 


9.0 


Pyrolysis 


Compost- 

ing 


Baling 


Incinera- 

tion 


FragmentablUty 
Separability 
Chemical  Degradability 
Technical  Operating  Reatrictlona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragments  blllty 
Separability 

Biological  Degradability 
Technical  Operating  Reatrictlona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Compactibility 

Baleabllity 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


FragmentablUty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


4.  90 


6.60 


3.75 


FragmentablUty 
Material  Density 
_ Compactibility 

LudflU  Biologic*1  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Material  Density 
Compactibility 
Biological  Degradability 
Sea  Regulatory  Operational 

Disposal  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PoiL  ion  Potential 
Resource  Depletion  rotoritial 


APPENDIX  C(32) 


Numerical  Procaas  Evaluation  ljtrli 

For  Coated  Corrugated  Container 

Material  Wmwiwr  31 


Relative 

Importance 

Dttennbwd  J 

Proceaa 

Characterletlca 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Disposal 

Ratine 

Rating 

Ratliw 

Total 

Rating 

Direct 

Separability 

O.S 

7 

3.8 

8.5 

Reuse 

Market  for  Commodity 

0.5 

10 

8.0 

9.25 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

7 

2.8 

5.2 

Recycle 

Technical  Uoeratlns  Restrictions 

0.6 

4 

7. 10 

Reaource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragmentablllty 

0.2 

"1 

1.4 

Separability 

0.2 

7 

1.4 

Chemical  Degradability 

0.4 

10 

4.0 

7.8 

Pyrolyala 

Technical  Operating  Reetrlc'..ona 

0.2 

5 

1.0 

7.80 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Ler  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

3.4 

Fragmentability 

0.2 

7 

1.4 

Separability 

0.2 

7 

1.4 

8.2 

Biological  Degradability 

0.4 

7 

2.8 

Compost- 

ing 

Technical  Operating  Restrictions 

0.2 

3 

0.6 

At.  P ollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Compactlblllty 

0.4 

10 

4.0 

9.4 

Baleablllty 

O.S 

9 

5. 4 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

8.80 

' Vat  er  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.8 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Fragmentablllty 

0.2 

7 

1.4 

Separability 

0.1 

7 

0.7 

9.1 

Combustibility 

0.5 

10 

8.0 

Potential  Damage  to  Equipment 

0.1 

10 

2.0 

Incinera- 

tloo 

Air  Pollution  Potential 

0.2 

7 

1.4 

Water  Pollution  Potential 

0.2 

10 

2.0 

6.4 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

4 

1.8 

Fragmentablllty 

0.1 

7 

0.7 

Material  Density 

0.2 

4 

0.6 

7.2 

Sanitary 

Landfill 

Compactibility 

0.4 

9 

3.3 

Biological  Degradability 

0.3 

7 

2.1 

Air  Pollution  Potential 

0.2 

10 

2.0 

7. 10 

Water  Pollution  Potential 

0.2 

8 

1*6 

7.0 

L‘  od  Pollution  Potential 

0.2 

5 

1.0 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Material  Density 

0.2 

4 

0.8 

Compactlblllty 

0.3 

9 

2.7 

5.6 

Biological  Degradability 

0.3 

7 

2.1 

8«i 

Regulatory  Operational 

n n 

Dlepoeal 

Restrictions 

0.2 

Air  Pollution  Potential 

0.2 

ib 

575 

4.90 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.2 

Land  Polio  ion  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

0.8 
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APPENDIX  C(33> 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Numerical  Proceee  Evaluation  Matrix 
For  Corrugated  Container 


Material  Number 


Relative  , 

Importance  0p#r,tlcnal  mtntal 
' Rating  Rating 


Determined 


Separability 


Resoutce  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Reetrlctlone 

A Ir  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depiction  Potential 


Fragments  blllty 
Separability 

Biological  Degradability  . 
Technical  Operating  Reetrlctlone 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Compactibillty 

Saleability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combuettblltty 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Compactibillty 


|:5fel(eJ-, PH ■ »4-I  i 4 .!•  n«i mv 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Material  Density 
Compactibillty 
Biological  Degradibihty 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Poili  Ion  Potential 
Resource  Depletion  Potential 


APPENDIX  C(34) 


Numerical  Proceaa  Evaluation  Matrix 
For  Wax  Impregnated  Paper 

Material  Number 33 


Proceaa 

Characterlatlca 

Direct 

Reuae 

Separability 
Market  (or  Commodity 

Reaource  Depletion  Potential 

Separability 

Recycle 

m TJ  Whr  l ;rnT3ra?FrTl  I 

Reaource  Depletion  Potential 

Pyrolyala 

Fragmentabillty 

Separability 

Chemical  Degradability 

Technical  Operating  Reatrlctiona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Compost* 

FragmentabllUy 

Separability 

Biological  Degradability 
Technical  Operating  Reatrlctiona 

•ng 

Air  Pollution  Potential 
Water  Pollution  Potential 
Lat  . dilution  Potential 
Resource  Depletion  Potential 

Compatibility 

Baleebllity 

Baling 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

tncinera- 

Fragmentabillty 

Separability 

Combuatlblllty 

Potential  Damage  to  Equipment 

tloo 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Sanitary 
t aftndffll 

Fragmentabillty 
Material  Density 
Compactibllity 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Saa 

DUpoaal 

Material  Density 
Compactibllity 
Biological  Degradability 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PoIIl  Ion  Potential 
Reaource  Depletion  Potential 

Determined 
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APPENDIX  COS) 


Numerical  Process  Evaluation  Matrix 


Characterlatlca 


Separability 
Market  tor  Commodity 


Beaource  Depletion  Potential 


Separability 


KiltUn  iV/IjttJtlllfftVl 


Peaource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Reatrlctiona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depiction  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Reatrlctiona 


Material  Number 


Relative 

Importance 


Compoat- 

Ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlepoeal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Compactlblllty 

BaleabUlty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 

Separability 

CombuattblUty 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 
Material  Denalty 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polli  ion  Potential 
Reaource  Depletion  Potential 


APPENDIX  C(36) 


Numerical  Proceea  Evaluation  Matrix 
For  Impregnated  Paper 

Material  Number  33 


Proceas 

Characteristics 

Direct 

Reuae 

Separability 
Market  for  Commodity 

Resource  Depletion  Potential 

Recycle 

Separability 

Resource  Depletion  Potential 

Pyrolyaia 

Fragmentablllty 

Separability 

Chemical  Degradability 

Technical  Operating  Restrictions 

* lr  Pollution  Potential 
. .iter  Pollution  Potential 
and  Pollution  Potential 
.esource  Depletion  Potential 

Compost  - 
ing 

Fragments  billty 
Separability 

Biological  Degradability 
Technical  Operating  Reatrlctlona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Compactlbillty 

Baleablllty 

Baling 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Inctnera- 

Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 

tioc 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Sanitary 

Landfill 

Fragmentablllty 
Material  Density 
Compactlbillty 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Sea 

Dtapoaal 

Material  Density 
Compactlbillty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollt  Ion  Potenti.il 
Resource  Depletion  Potential 
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0 

7 

2 


1.4 

0.8 


APPENDIX  0(37) 


Numerical  Process  Evaluation  Matrix 
For  Converting  Paper 

MaUrlal  Num|yr  38 


Relative 

Importance 

D«t*r»«  intd  | 

Proem 

Characteristics 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Disposal 

Rating 

Rating 

Rating 

Total 

Rating 

Dir  act 

Separability 

0.  S 

3 

1.3 

1.5 

. Ratio* 

Market  for  Commodity 

O.S 

0 

0.0 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

5.75 

Separability 

0.4 

3 

1.2 

3.6 

Racycl* 

0.6 

4 

«•  4 

6.30 

Resource  Depiction  Potential 

1.0 

9 

9.0 

9.0 

Fragmentiblilty 

0.2 

9 

1.8 

Separability 

0.  2 

3 

0.6 

6.6 

CnC^'rat  degradability 

0.4 

8 

3.2 

Pyrolysis 

Technical  Operating  Restrictions 

0.2 

5 

1-  ft 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.20 

Water  PoUr  ion  Potential 

0.2 

10 

2.0 

Land  Pol'  ::  ton  Potential 

0.2 

7 

1.4 

7.8 

Reaource  Depletion  Potential 

0.4 

8 

2.4 

Fragmentablilty 

0.2 

9 

1.8 

Separability 

0.2 

3 

0.6 

Biological  Degradability 

0.4 

6 

2.4 

0.  1 

Compost- 

ing 

Tachnicai  Operating  Restrictions 

0.2 

2 

0.4 

8.  50 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Compact  Iblllty 

0.4 

2 

0.4 

8.4 

BaleabUity 

0.6 

10 

6.0 

7.10 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablilty 

0.2 

9 

1.8 

Separability 

0.1 

3 

0. 3 

9.  i 

Combustibility 

0.5 

10 

5.0 

Potential  Damage  to  Equipment 

0.1 

10 

2.0 

Inc  Inara- 

tlon 

Air  Pollution  Potential 

0.2 

7 

1.4 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

8.4 

Reaourca  Depletion  Potential 

0.4 

4 

1.8 

Fragmantabllity  • 

0. 1 

9 

0.9 

Material  Density 

0.2 

5 

1.0 

7.  7 

Sanitary 
Li  Jlflll 

Compactibility 

0.4 

10 

4.0 

Biological  Degradability 

0.3 

8 

1.8 

Air  Pollution  Potential 

0.  2 

10 

2.0 

7.35 

Water  Pollution  Potential 

0.2 

3 

1.6 

7.0 

Land  Pollution  Potential 

0.2 

5 

1.0 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

9 

1.0 

Compactibility 

0.  3 

10 

3.  0 

5.6 

Biological  Degradability 

0.3 

8 

1.8 

8n 

Regulatory  Operational 

o 

o,  0 

Diapoaal 

Restrictions 

0.2 

Air  Pollution  Potential 

0.2 

10 

2.0 

5.00 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.2 

Land  Policlon  Potentlr.l 

0.2 

7 

1.4 

1 Resource  Depletion  Potential 

0.4 

2 

0.8 
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APPENDIX  COS) 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Numerical  Proceaa  Evaluation  Matrix 
For  Newsprint  Wrapping 

Material  Number  ^^37 


Relative 

Importance  Op4ratloctl  m(ntal 
Rating  Rating 


Separability 


V ■.VITS  I 


Resource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

A ir  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Comport- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compatibility 

BaleabUlty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Comp-ictlbUlty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactibility 
Biological  Degradability 
Regulatory  Operational 
Restrlctiona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Poili  ion  Potential 
Resource  Depletion  Potential 


APPENDIX  C(3£ 


Process 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


Fragments  billty 
Separability 
Chemical  Degtedablllty 
Pyrol  . Jla  Technical  Operatmg  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragments  billty 
Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Numerical  Process  Evaluation  Matrix 
For  Pulp  Tray 

Material  Number 3® 


R*UtlVe  Pm,!,™,?' 

Importance  _ ..  . Envl*®? 

Operational  mental 

Rating  Rating 


Determined 

RelaLve 

Rating 


Total  Disposal 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Alt  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compatibility 

Baleability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabllity 

Separability 

Combustibility 

Potential  Damafe  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabllity 
Material  Density 
Compactiblllty 
Biological  Degradability 


Air  Pollution  Potential 
Wa'er  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactiblllty 
Biological  DegradBblllty 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PolU  ion  Potential 
Resource  Depletion  Potential 


APPENDIX  C(40) 


Proceaa 

Characterlatlca 

Direct 

Reuee 

Separability 
Market  for  Commodity 

Reaourca  Depletion  Potential 

Separability 

Recycle 

Raaource  Depletion  Potential 

Pyrolyala 

FragmentabUlty 

Separability 

Chemical  Degradability 

Technical  Operating  Reetrlctiona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Peaource  Depletion  Potential 

Compoat- 

FragmentabUlty 

Separability 

Biological  Degradability 
Technical  Operating  Reetrlctiona 

lnx 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Compactlblllty 

Baleabillty 

Baling 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Inc  Inara- 

FragmentabUlty 

Separability 

CombuetlbUlty 

Potential  Damage  to  Equipment 

tlon 

Air  Pollution  Potential 
Water  PoUutlon  Potential 
Land  PoUutlon  Potential 
Reaourca  Depletion  Potential 

Sanitary 

Landfill 

Fragmet  v 

Material  Lc:  - ..y 
Compactlblllty 
Biological  Degradability 

Air  Pollution  Potential 
Water  PoUuttan  Potential 
Land  PoUutlon  Potential 
Reaource  Depletion  Potential 

Sti 

DUpOMi 

Material  Denatty 
Compactlblllty 
Biological  DegradabiUty 
Regulrtory  Operational 
Reetrlctiona 

Numerical  Frocaaa  Evaluation  MatrU 
F°r  Tta»ue  Paper 

Material  Nuiu>er_39 


Relative 

Importance 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PoUc  Ion  Potential 
Reaourca  Depletion  Potential 


APPENDIX  C( 


Numerical  Process  Evaluation  Matrix 

For  VCI  PACKAGING  MATERIALS 

Mat  trial  Munstar  ^0 


Relative 

Procsss 

Characteristics 

Importance 

Data  rm  toad 


Relative 

Sub- 

Rating 

Total 

Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


I CWlMW  J AV-'W\ m «3  R 1 l*M! 


Fragmentabliity 
Separability 
Chemical  Degradability 
Pyrolyaia  Technical  Operating  Reatrictiona 

A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabliity 

Separability 

Biological  Degradability 
Technical  Operating  Reatrictiona 


Compoat- 

lng 


Sea 

Dlapoaal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Fotentlal 
Reaource  Depletion  Potential 


Compactlbility 

Baleablllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabliity 

Separability 

Combuatlbliity 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabliity 
Material  Denalty 
Compactlbility 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlbility 
Biological  Degradability 
Regulatory  Operational 
Reatrictiona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polio  ion  Potential 
Resource  Depletion  Potential 


APPENDIX  C(4» 


Numerical  Proeeae  Initiation  Matrix 

\ roe  WAX  PAPER 


Matorlal  Number  41 


Procooa 

Characteristic* 

Relative 

Importance 

Determined  { 

ig] 

Sub* 

Total 

Total  Dtapoaal 
Rating 

Dir  act 

Separability 

0.  S 

3 

1.8 

11S1 

Reuse 

Marks!  for  Commodity 

0.5 

6 

3.3 

lifl 

7.  OH 

Rsaourca  Dsplstloo  Potsatlal 

1.0 

10 

10.0 

10. 0 

Ss  par  ability 

0.4 

id 

ffP 

HI 

Recycle 

n.d 

UJI 

• AA 

Rssourcs  Dspletloo  Potsatlal 

1.9 

■ ] ■ 

6.0 

m a 

Fragmentablllty 

C.3 

10 

m 

Ssparability 

0.2 

■in 

Chsmlcal  Dsfradablltty 

0.4 

Pyroly«U 

Technical  Operating  Rsstrlctloas 

0.2 

■n 

■ 1 

7. 10 

Air  Pollution  Potential 

0.2 

10 

KEH 

Water  Pollution  Potential 

0.2 

10 

111  5 

Land  Pollution  Potential 

0.2 

r 

1.4 

Rssourcs  Depletion  Potential 

0.4 

..  i 

3.4 

WM 

Fragments  btllty 

0.2 

10 

■ 

Separability 

0.2 

3 

nm 

D 

Biological  Degradability 

0.4 

8 

Compost* 

Technical  Operating  Restrictions 

0.2 

3 

__  J 

i 

8.60 

in* 

Air  Pollution  Potential 

0.2 

'IT'"  Bgj| 

10 

iWM 

Water  Pollution  Potential 

0.2 

10 

li  J 

m 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

1, 

8 

3.4 

WM 

Compactlblllty 

0.4 

1 

m 

m 

Balaabllity 

0.4 

10 

ftil 

Ealing 

Air  Pollution  Potential 

0.2 

“ ■ 

10 

■1 

7. 10 

Water  Pollution  Potential 

0.2 

10 

■rtfl  i 

Land  Pollution  Potential 

0.2 

7 

in 

IAI 

Resource  Depletion  Potential 

0.4 

8 

■smi 

WM 

Fragmentabtlity 

0.2 

10 

mm 

■ 

Separability 

0.1 

3 

Combustibility 

0.5 

2 

Ufl 

Potential  Damage  to  Equipment 

0.2 

10 

Inc  Inara- 

9 CA 

tion 

A tr  Pollution  Potential 

0.2 

mm 

1.4 

Water  Pollution  Potential 

0.2 

fjfjM 

Land  Pollution  Potential 

0.2 

« , 

U1 

Resource  Depletion  Potential 

0.4 

mm 

■ ■ 

Fragmentabtlity 

0. 1 

10 

1.0 

rn 

Material  Density 

0.2 

4 

0.8 

Compactlbility 

0.4 

10 

4.0 

■■fl 

Landfill 

Biological  Degradability 

0.3 

8 

1.8 

7.16 

Air  Pollution  Potential 

0.2 

10 

3.0 

8 

Water  Pollution  Potential 

0.2 

T 

1.8 

i 

Land  Pollution  Potential 

0.2 

1*9 

Resource  Depletion  Potential 

0.4 

HHH 

3.4 

■ I 

Material  Density 

0.2 

4 

■fl 

m 

Compactlbility 

0.3 

10 

Ml  ■ 

Biological  Degradability 

0.3 

8 

1.8 

Soa 

Regulatory  Operational 

Disposal 

Restrict  Iona 

0.2 

0 

L -1 

4.78 

Air  Pollution  Potential 

MSM 

10 

3.0 

■i 

Water  Pollution  Potential 

■ * 

::  El  " 

0.0 

Land  PoUt  ion  Potential 

■gfl  ; 

1.4 

m 

Resource  Depletion  Potential 

LJHH 

Lfi 

■ ■ 

L 
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APPENDIX  C( 


Numerical  Process  Evaluation  Matrix 
For  V/ rapping  Pener 

Material  Number  ^ 


Charactr  rletlcs 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 

Technical  Operating  Restrictions 


Relative 

Importance 


Determined 


Compost- 

ing 


Incinera- 

tion 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactibllity 

Balesbllity 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


FragmentabUity 
Material  Density 
Compactibllity 

LaadfUl  Blolo8lctl  D«g™dabillty 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Material  Density 
'Jompactibility 
Biological  Degradability 
8ea  Regulatory  Operational 

Disposal  Restrictions 

Air  Pollution  Potentiai 
Water  Pollution  Potential 
Land  Pollu  ion  Potentit-l 
Resource  Depletion  Potential 


7.50 


5. 20 


Numerical  ProeeM  Evaluation  1C' die 
Tor  Chipboard  Box 

Malarial  N unbar  4.1 


Characterlatlca 


Separability 

Market  for  Commodity 


Reaource  Depict  loo  Potential 


Separability 


**  •trTiWr4?r« 


Reaource  Depletion  Potential 


Fragmentebillty 
Separability 
Chemical  Degradability 
Pyrolyala  Technical  Operating  Rectrlctlooa 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PolluLL-'  Potential 
Reaource  Depletion  Potential 


Pragma  nubility 
Separability 

Biological  Degradability 
Technical  Operating  Reetrictloua 


Relative 

Operational!  m. 
! Rating  | Ra 


CompOit- 

Ing 


incinera- 

tion 


Saaitarv 

Landfill 


Sea 

Dlapoaal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potent lal 
Reaource  Depletion  Potential 


Cotnpactiblllty 

Baleabillty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 

Separability 

Combuetibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Pragma  nubility 
Mete  rial  Denelty 
CompactibUlty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Denelty 
CompactibUlty 
Biological  Degradability 
Regulatory  Operational 
Reetrlctioni 


Air  Pollution  Potential 
Water  Pollu  . Potential 
Land  Polio  Ion  Potential 
Reaource  Depletion  Potential 


L 
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0 

7 

2 


APPENDIX  C<45 


Numerical  Procaaa  Evaluation  Matrix 

Por  SPIRALLY  WOUND  FIBER  CAN 


Material  Mumhar  4*> 


Relative 

Determined  | 

Environ- 

mental 

Proceae 

Characterlatice 

Importance 

Operational 

Relative 

Sub- 

Total  Dlapoael 

Rating 

Rating 

Rattng 

ToUl 

Rating 

Direct 

Separability 

0.  S 

HI 

3.S 

8.5 

Reuae 

Market  for  Commodity 

0.  5 

5.0 

9. 25 

Reaource  Depletion  Potential 

1.0 

10 

ln.  0 

I2i 

Separability 

0.4 

■ | 

2.8 

D 

Recycle 

Technical  Operating  Reitrictiona 

0.6 

mM 

8.20 

Reaource  Depletion  Potential 

1.0 

6 

9.0 

9.0 

Fragmentabillty 

0.2 

8 

1.2 

Separability 

0.  2 

7 

1.4 

8.4 

Chemical  Degradability 

0.4 

7 

2.3 

Pyrolyala 

Technical  Operating  Reitrictiona 

0.  2 

5 

1.0 

7.  10 

Air  Pollution  Potential 

0.  2 

Water  Pollution  Potential 

0.2 

/ .:  H 

a ■ 

Land  Pollution  Potential 

0.2 

bI 

1.4 

7.  8 

Reaource  Depletion  Potential 

0.4 

j ..Hj 

2.4 

Fragmentabillty 

0.2 

8 

■ 

1.2 

Separability 

0.2 

7 

1.4 

4.8 

Biological  Degradability 

0.4 

4 

1.8 

Compost- 

ing 

Technical  Operating  Reatrlctiona 

0.2 

S 

0.8 

8.30 

Air  Pollution  Potential 

0.  2 

2.0 

■H 

Water  Pollution  Potential 

0.2 

2.0 

Land  Pollution  Potential 

0.2 

1.4 

Resource  Depletion  Potential 

0.4 

lil 

2.4 

Compactiblllty 

0.4 

10 

4.0 

0.8 

Baleabillty 

0.6 

8 

4.8 

Baling 

Air  Pollution  Potential 

0.2 

mm 

B3B 

8.30 

Water  Pollution  Potential 

0.2 

7.8 

Land  Pollution  Potential 

0.2 

BBj 

Reaource  Depletion  Potential 

0.4 

Mm 

Btl 

Fragmentabillty 

0.2 

8 

1.2 

Separability 

0. 1 

7 

0.7 

8.4 

C'ombua  tlblllty 

0.5 

9 

4.5 

Potential  Damage  to  Equipment 

0.1 

10 

2.0 

Incinera  - 

7.40 

tlon 

A ir  Pollution  Potential 

0.  2 

■li! 

1.4 

Water  Pollution  Potential 

0.2 

2.0 

6.4 

Land  Pollution  Potential 

0.2 

1.4 

Reaource  Depletion  Potential 

0.4 

1.8 

Fragmentabillty 

0. 1 

n 

0.0 

Material  Density 

0.2 

1.0 

6.8 

Sanitary 

Landfill 

Compactibility 

0.4 

;JB 

4.0 

Biological  Degradability 

0.3 

1.2 

6. 80 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

7 

1.4 

6.8 

Land  Pollution  Potential 

0.  2 

5 

1.0 

Reaource  Depletion  Potential 

0.  4 

8 

2.4 

Material  Density 

0.2 

5 

1.0 

M 

Compactibility 

0.3 

10 

3.0 

Biological  Degradability 

0.3 

4 

1.2 

■ 

Sea 

Regulatory  Operational 

0 

0.0 

1 ■ 

Dispoeal 

Restrictions 

0.  2 

■ ■ 

4.70 

Air  Pollution  Potential 

0.  2 

10 

|| 

Water  Pollution  Potential 

0.2 

0 

Land  Polk  ion  1'otentml 

0.2 

7 

BAB 

Resource  Depletion  Potential 

0.4 

2 
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APPENDIX  C(46) 


Numerical  Proem  Evaluation  Matrix 

For  POLYOLEFIN/FOIL/PAPER 


Material  ^ umh+r  45 


Proceaa 

Charactertatica 

Relative 

Importance 

Determined  j 

Operational 

Rating 

Environ- 

mental 

Rating 

Relative 

Reting 

Sub- 

Total 

Total  Disposal 
Rating 

Direct 

Separability 

0.  5 

3 

1.8 

9 f> 

Rauac 

Market  for  Conur  jdlty 

0.  S 

1 

0.8 

6.00 

Resource  Depict  L "'otentlal 

1.0 

10 

10.0 

10.0 

k par  ability 

0.4 

3 

1.2 

1.6 

Recycle 

0.6 

1 

0.8 

5.40 

tleaource  Depletion  Potential 

1.0 

9 

9.0 

6. 6 

Fragmertablllty 

0.2 

9 

1.8 

Separability 

0.  2 

3 

0.8 

4.6 

Chemical  Degradability 

0.4 

4 

1.6 

Pyrolysis 

Technical  Operating  Restrictions 

0.2 

3 

0.8 

6.  20 

Air  Pollution  Potential 

« A 

10 

2.C 

Water  Pollution  Potential 

0.2 

10 

2.(> 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.6 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentabllity 

0.2 

9 

1.6 

Separability 

0.2 

3 

0.6 

4.0 

Biological  Degradability 

0.4 

•k 

1.6 

Compoat- 

Technical  Operating  Restriction* 

0.2 

il 

0.0 

k on 

tatf 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.6 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Compactibillty 

0.4 

1 

0.4 

K 9 

Baleabillty 

0.6 

8 

4.6 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

6.50 

Water  Pollution  Potential 

0.2 

10 

2.0 

7,  0 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Fragmentabllity 

0 . 

9 

1.8 

Separability 

0.1 

3 

0,3 

Combustibility 

0.5 

3 

1.5 

Potent  1m’  Damage  to  Equipment 

0.1 

8 

1.6 

Inclnera- 

5.70 

tlon 

Air  Pollution  Potential 

0.2 

6 

1.2 

Water  Pollution  Potential 

0.  2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

O*  c 

Reaource  Depletion  Potential 

0.4 

4 

1.8 

Fragmentabllity 

0.1 

9 

0.9 

Material  Density 

0.2 

7 

1.4 

5.9 

Compactibillty 

0.4 

8 

2.4 

Landfill 

Biological  Degradability 

0.3 

4 

1.2 

6. 65 

Air  Pollution  PotentU. 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.4 

Land  Pollution  Potential 

0.2 

5 

1.0 

Reaource  Depletion  Potential 

0.4 

8 

2.4 

Material  Density 

0.2 

7 

1.4 

Compactibillty 

0.3 

6 

1.6 

Diological  Degradability 

0.3 

4 

1.2 

4.4 

Sea 

Regulatory  Operational 

Dlapoaal 

Restrictions 

0.2 

0 

0.0 

4.30 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

Land  Polli  ion  Potential 

0.2 

• f 

1.4 

4.  d 

Resource  Depletion  Potentla  1 

0.4 

2 

0.6 
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APPENDIX  C(47) 


Numerical  Proceaa  Evaluation  Matrix 
For  Paperboard  Box 

Material  Knmhar  46 


Proceaa 

Characteristics 

Relative 

Importance 

Determined 

Operational 

Rating 

Environ- 

mental 

Rating 

Relative 

Rating 

Sub- 

Total 

Total  Disposal 
Rating 

Direct 

Separability 

0.5 

7 

3.5 

Reuae 

Market  for  Commodity 

0.5 

10 

5.0 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

9.25 

Separability 

0.4 

7 

2.6 

Recycle 

Ter'inical  Operating  Reatrlctiona 

0.8 

5 

s.n 

5. 6 

Re  lource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

7.  40 

Fragmentablilty 

0.2 

7 

1.4 

Separability 

0.2 

7 

1.4 

7.4 

Chemical  Degradability 

0.4 

9 

3.6 

Pyrolyela 

Technical  Operating  Reatrlctiona 

0.2 

5 

1.0 

A ir  Pollution  Potential 

0.2 

10 

2.0 

7.60 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.8 

resource  Depletion  Potential 

0.4 

8 . 

2.4 

Fragmentablilty 

0.2 

7 

1.4 

Separability 

0.2 

7 

1.4 

Biological  Degradability 

0.4 

2 

0.8 

4.2 

Compost- 

Technical  Operating  Restrictions 

0.2 

s 

0.6 

lug 

Air  Pollution  Potential 

0.2 

10 

2.0 

6. 00 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.6 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Compactibillty 

0.4 

10 

4.0 

6.8 

Baleabillty 

0.  B 

8 

4.8 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

8. 30 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1, 4 

<.  6 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablilty 

0.2 

7 

1.4 

Separability 

0. 1 

7 

0.7 

6.  6 

Combustibility 

0.5 

9 

4.5 

Potential  Damage  to  Equipment 

0.2 

10 

2.0 

Incinera  - 

tlon 

Air  Pollution  Potential 

0.2 

7 

1.4 

5 0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

4 

1.6 

Fragmentablilty 

0.1 

7 

0.7 

Material  Density 

0.2 

4 

0.6 

Compactihllity 

0.4 

9 

3.6 

0.  0 

Sanitary 

LandflU 

Biological  Degradability 

0.3 

5 

1.5 

6.60 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.  2 

6 

1.6 

7 n 

Land  Pollution  Potential 

0.2 

5 

1.0 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

4 

0.8 

Compactibillty 

0.3 

9 

2.7 

Biological  Degradability 

0.3 

5 

1.5 

5.0 

Sea 

Regulatory  Operational 

Dlapoeal 

Restrictions 

0. .. 

Air  Pollution  Potential 

0.2 

10 

2 0 

Water  Pollution  Potential 

0.2 

0 

0.0 

A.  9 

Land  Polk  ion  Potcntir.i 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

0.8 

APPENDIX  0(48) 


Characteristics 


Direct  Separability 

Reuse  Market  for  Commodity 

Resource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


F ragmentabillty 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Numerical  Process  Evaluation  Matrix 

For  METAL  EDGED  PAPERBOARD 

Material  Mnmh^r  47 


Relative 

Importance  Opcratloctl  mratxl 
Rating  Rating 


Compos  t- 

lng 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


CompactibUIty 

Baleabillty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Keaource  Depletion  Potential 


Fragmentablllty 

Separability 

CombuLtlbillty 

Potential  Damage  to  Equipment 


A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Compactlbillty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactlbillty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polli  ion  Potential 
Resource  Depletion  Potential 


APPENDIX  C<48) 


Numerical  Procaat  Evaluation  Matrix 


FIBERBOARD 


Characterlatlos 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


Fragmentabillty 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabillty 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Material  Number 


Relative 

Importance 


Determined 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


CompactlblUty 

Baleoblllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
La'.*d  Pollution  Pbtential 
Resource  Depletion  Potential 

Fragmentabillty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabillty 
Material  Density 
CompactlblUty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
CompactlblUty 
Biological  DegradablUty 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential. 

Water  Pollution  Potential 
Land  Pollt  ion  Potential 
Resource  Depletion  Potent  1st 


APPENDIX  C<50) 


Numerical  Proem  Evaluation  Matrix 
For  ABS  Tray 


Material  Number  49 


Proceet 

Chare  cterletlca 

Relative 

Importance 

DtUrmir*d  j 

Operational 
Rating  ' 

Environ* 

mental 

Rating 

■m 

Sub- 

Total 

Total  Dlapoaal 
Rating 

Direct 

Separability 

mss 

S 

2.8 

n 

Reuae 

Market  for  Commodity 

4 

2.0 

■flfl 

Reaource  Depletion  Potential 

1.0 

10 

10.0 

7.25 

Sep-i-ablllty  1 

n 

Bfli 

n 

Recycle 

iaU 

6. 70 

Reeource  Depletion  Potential 

1.0 

i 

8 

wm-m 

9.0 

Fragmentablltty 

mam 

1.6 

Separability 

1.0 

4, 6 

Chemical  Degradability 

1.6 

Pyrolyele 

Technical  Operating  Reatrlctlooe 

mBmi 

3 

0.6 

Air  Pollution  Potential 

2.0 

6. 30 

Water  Pollution  Potential 

10 

2.0 

7.8 

Land  Pollution  Potential 

B&fl  ' 

7 

1.4 

Reaource  Depletion  Potential 

■mSMA 

6 

2.4 

Fragmentablltty 

■sps 

fH| 

1.6 

PI 

Separability 

B$B 

" MM 

1.0 

KH 

Biological  Degradability 

1.6 

WM 

Compoat- 

Technical  Operating  Reatrlctlooe 

■EU 

■A  ,, 

1 

tng 

Air  Pollution  Potential 

mm 

a 

10 

2.0 

B 

6.00 

Water  Pollution  Potential 

10 

BVV 

Land  Pollution  Potential 

0.2 

7 

le  4 

Reaource  Depletion  Potential 

— 

S 

2.4 

■ J 

Compactibillty 

mm 

9 

KB 

D 

Baleabillty 

S 

mSmS 

7.20 

Baling 

Air  Pollution  Potential 

10 

mtm 

Water  Pollution  Potential 

••pjB  - 

10 

7.8 

Land  Pollution  Potential 

7 

1.4 

Reaource  Depletion  Potential 

tlMil 

e 

2.4 

Fragmentablltty 

0.2 

6 

1.6 

Separability 

0.1 

5 

0.5  ; 

8. 7 

Compatibility 

6 

3.0 

Potential  Damage  to  Equipment 

8 

1.6 

inctnera- 

n . . 

ttou 

Air  Pollution  Potential 

mm 

■ 

8 

1.2 

0n  45 

Water  Pollution  Potential 

10 

2.0 

Land  Pollution  Potential 

7 

1.4 

0.  2 

Reaource  Depletion  Potential 

■ebb 

4 

l^fi 

Fragmentablltty 

0.1 

iBBK 

wrm 

Material  Denalty 

6 

Compactibillty 

Btfl  ; 

0 n 0 

Landfill 

Biological  Degradability 

i 

Air  Pollution  Potential 

man 

10 

8. 70 

Water  Pollution  Potential 

!. BSfl  v 

H 

10 

KiB  -i 

Land  Pollution  Potantial 

■a  : 

s 

mttl 

Reeource  Depletion  Potential 

6 

B . 

Material  Denalty 

HH 

6 

1.2 

■ 

Compactibillty 

7 

2.1 

Biological  Degradability 

4 

1.2 

Sea 

Regulatory  Operational 

Dlapoaal 

Reetrlctlona 

■Hi 

0.0 

4.35 

Air  Pollution  Potential 

10 

2.0 

BB 

Water  Pollution  Potential 

0 

0.0 

■n 

Land  Polli  Ion  Potential 

■iB  i 

7 

1.4 

Kii 

Reaource  Depletion  Potential 

2 

WLj 

APPENDIX  C(51) 


Characteristic! 


Separability 
Market  for  Commodity 


Retource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


Numerical  Proceaa  Evaluation  Matrix 
For  Cellophane  Wrapping 


Material  Number 


H«l»tlvt 

Importance  mental 

Ratios  Rating 


Determined 


r ifiiTrtHJEvHtiiriTitH 


Fragmentability 
Separability 
Chemical  Degradability 
Pyrolyala  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentability 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Compost- 

ing 


rcineru 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compact  lblllty 
Bales  lJiPty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentability 

Separa’olll.y 

Combustibility 

Potential  Dar..nge  tc  Equipment 


A i Pollutlcr,  Fotent  al 
• t'.r  Pollution  P;t<..:ial 
| L»»i  Pollution  Potential 
Resource  Depletion  I dent  la1. 


Sanltarv 

Landfill 


Air  Pollution  Potential 
Water  Pollu.lon  Dotentiai 
Lard  Pollution  Potential 
Recourse  Depletion  Potecila'. 


So 

DUpoutl 

’ Material  Density 
Corr.pactiblllty 
Biological  Degr;  debility 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PoIIl  ion  Potential 
Resource  Depletion  Potential 

APPENDIX  0(52) 


Procees 

Characteristic* 

Direct 

Reuse 

Separability 

Market  for  Commodity  j 

Reaource  Depletion  Potential 

Separability 

Recycle 

m rp  iMW"  wa  i ■ i 

Reaource  Depletion  Potential 

Pyrolyela 

Fragmentablilty 
Separability 
Chemical  Degradability 
Technical  Operating  Raetrlcttona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeourca  Depletion  Potential 

Compoat- 

Frag  manta  blllty 
Separability 

Biological  Degradability 
Technical  Operating  Reatrlctlona 

log 

Air  Pollution  Potaritlal 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Compact  Utility 
Baleabillty 

Baling 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Deolation  Potential 

Inctnera* 

Fragmentablilty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 

t Ion 

Air  Pc'lutlon  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Sanitary 

Landfill 

Fragmentablilty 
Material  Density 
CompactlblUty 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Raaourca  Depletion  Potential 

Saa 

Dlapoaal 

Material  Density 
CompactlblUty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polio  ion  Potential 
Resource  Depletion  Potential 

Numerical  Process  Evaluation  Matrix 
For  Celluloee  Cuahlonlng 

Material  WumKar  51 


R slativ* 
Ls  porta  dc« 


Determined 


APPENDIX  C<5: 


Numerical  Proem  Evaluation  Matrix 
For  Cellulose  Wrapping 

Material  Numher  62 


Determined 


Charade  ristlci 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


Resource  Depletion  Potential 


Frsgmentsblllty 
Separability 
Chemical  Degradability 
Pyrolyale  Technical  Operating  Restrictions 

A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Fragmentability 

Separability 

Biological  Degradability 

Technical  Operating  Restrictions 


Relative 

Importance 


Compost- 

ing 


Incinera- 

tion 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Compact  ibility 
Baleabtllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentability 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentability 
Material  Density 
Compactibility 

Landfill  Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Material  Density 
Compactibility 
Biological  Degradability 
Sea  Regulatory  Operational 

Dlspoaal  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Poll*,  .ton  Potential 
Resource  Depletion  Potential 


APPENDIX  Cm) 


Numerical  Procea*  Evaluation  VUtrlx 
For  Celluloae  Container 


Material  Uamber  S3 


Proceaa 

Characterlatlca 

Relative 

Importance 

Dtttrmflmd  | 

Operational 

Rating 

Environ- 

mental 

Rating 

Relative 

Rating 

Sub- 

Total 

Total  Dlapoaal 
Rating 

Direct 

Separability 

O.S 

5 

2.5 

4.5 

Reuae 

Market  for  Commodity 

O.S 

4 

2.0 

7.25 

Reaource  Depletion  Potential 

1.0 

"16 

IO 

lb.  o 

Separability 

0.4 

5 

2.0 

4.4 

Recycle 

Technical  Operating  Reatrictiona 

0.8 

4 

2.  4 

Reaource  Depletion  Potential 

1.0 

9 

9.6 

9.0 

Fragmentablllty 

0.2 

8 

1.8 

Separability 

0.2 

5 

la  0 

4.8 

Chemical  Degradability 

0.4 

4 

la  6 

Pyrolyala 

Technical  Operating  Reatrictiona 

0.2 

3 

0.8 

A tr  Pollution  Potential 

0.2 

1W 

die  U 

6. 39  1 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

8 

2.4 

Fragmentabtllty 

0.2 

8 

1.8 

Separability 

0.2 

5 

1.0 

Biological  Degradability 

0.4 

4 

1.8 

4«  2 

Compoat- 

Technical  Operating  Reatrictiona 

0.2 

0 

0.0 

8.00 

tag 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.  5 

Reaource  Depletion  Potential 

0.4 

8 

2.4 

Compactlbillty 

0.4 

10 

4.0 

7.0 

Baleabillty 

0.8 

5 

3.0 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.40 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

la  4 

7a  8 

Reaource  Depletion  Potential 

0.4 

a 

2.4 

Fragment,  blllty 

0.2 

6 

1.6 

Separability 

0.  1 

5 

0.5 

8.7 

Combuatlblllty 

O.S 

6 

3.0 

Potential  Damage  to  Equipment 

0.1 

6 

1.8 

tactaera- 

gig 

tlon 

A ir  Pollution  Potential 

0.2 

8 

1.2 

Water  Pollution  Potential 

0.2 

10 

2.0 

6a  2 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

4 

1.8 

Fragmentabillty 

0.1 

8 

0.8 

Material  Denalty 

0.2 

7 

1.4 

go 

.... 

Compactibllity 

0.4 

7 

2.8 

Landfill 

Biological  Degradability 

0.3 

4 

1.2 

6. 80 

Air  Pollution  Potential 

0.2 

id 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.4 

Land  Pollution  Potential 

0.2 

5 

1.0 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Material  Denalty 

0.2 

7 

1.4 

Compactibllity 

0.3 

7 

2. 1 

Biological  Degradability 

0.3 

4 

la  2 

4.7 

Sea 

Regulatory  Operational 

Dlapoaal 

Reatrictiona 

0.2 

0 

0.0 

4.45 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.2 

Land  Pollu  ion  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

2 

0.6 
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APPENDIX  C(5.' 


Numerical  Process  Evaluation  Matrix 
For  Strlppable  Coating-Cold 


For  St  rip w 
Malarial  Number 


Characteristics 


Separability 
Market  for  Commodity 

Raaource  Depletion  Potential 


Separability 


Raaource  Depletion  Poten'.lal 


Determined 

Relative  

Importance  operational  mental  Relative 

Rating  Rating  Rating 


¥ * w ij • 1 w » j f it7#  * m fi  m i wrn 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Reatrlctlona 

A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
| Reaource  Depletion  Potential 


Fragmentablllty 

Separability 

P'ological  Degradability 

chnlcal  Operating  Keetrlctlona 


Pollution  Potential 
' >•  »r  Pollution  Potential 
L.  id  Pollution  Potential 
Reaource  Depletion  Potential 


Comport- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Saa 

Diapoeal 


Compact  Ibllity 
Baleablllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Compacttbility 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlbllity 
Biological  Degradability 
Regulatory  Operational 
Reatrlctlona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu  Ion  Potential 
R source  Depletion  Potential 
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4.2 


APPENDIX  C(56) 


Characteristic* 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


Rseource  Depletion  Potential 


Numerical  Process  Evaluation  Matrix 
For  Strlppable  Coating -Hot 

Material  Number__55 


Relative 

Importance 


IMTTJ'MW  )4 


Fragmentablllty 
Separability 
Chemical  Defradablllty 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragments  btiity 
Separability 

Biological  Degradability 
Tschnlcal  Operating  Restrictions 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Watar  Pollution  Potential 
Land  Pollution  Potential 
Rssource  Depletion  Potential 


Compactlblllty 

Baleabillty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Rssource  Depletion  Potential 


Fragmentablilty 

Separability 

CombuavfbUlty 

Potential  Damage  to  Equipment 


A tr  Pollution  Potential 
Vster  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablilty 
Material  Density 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactibillty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polli  .ion  Potential 
Resource  Depletion  Potential 
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APPENDIX  C<5 


Numerical  Process  tnluitlM  Matrix 
For  Epoxy  Coating 


Material  Number  56 


Relative 

Importance 

Determined  j 

Proceai 

Characterlstlca 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Disposal 

Rating 

Rating 

Rating 

Total 

luting 

Direct 

Separability 

0.  5 

2 

1.0 

1.0 

Iteuae 

Market  for  Commodity 

0.5 

0 

0.0 

5.50 

Reaource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

2 

0.8 

1.4 

Recycle 

o.a 

t 

fl  ft 

Resource  Depletion  Potential 

1.0 

0 

0.0 

9.0 

5.20 

Fragmentablllty 

0.2 

It 

1.8 

Separability 

0.2 

2 

0.4 

4,  4 

Chemical  Degradability 

0.4 

4 

1.6 

Pyrolysis 

Technical  Operating  Restrictions 

0.2 

3 

0.6 

6.10 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.8 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

9 

1.8 

St)  arablllty 

0.2 

2 

0.4 

L -(logical  Degradability 

0.4 

4 

1.8 

«*•  o 

Compoit- 

in( 

Technical  Operating' Restriction* 

0.2 

0 

0.0 

Air  Pollution  Potential 

0.2 

10 

2.0 

5.80 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

CompjLCtlblllty 

0.4 

1 

0.4 

Baleability 

o.a 

8 

4.8 

5.2 

BaUnf 

Air  Pollution  Potential 

0.2 

10 

2.0 

6.50 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

9 

1.8 

Separability 

0. 1 

3 

0.2 

5.8 

Combustibility 

0.5 

4 

2.0 

Potential  Damage  to  Equipment 

O.S 

8 

1,8 

Inclnera- 

tlon 

Air  Pollution  Potential 

0.2 

8 

1.2 

5. 90 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 
1 , * 

8.2 

Reaource  Depletion  Potential 

0.4 

a 

Fragmentablllty 

0.1 

9 

0.9 

Material  Denalty 

0.2 

7 

1.4 

5.9 

Sanitary 

Landfill 

Compactlblllty 
Biological  Degradability 

0.4 

o.: 

6 

4 

2.4 

i i 

8.85 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

5 

1.0 

7.  4 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Material  Density 

0.2 

7 

1.4 

Compactlblllty 

0.3 

8 

1.8 

Biological  Degradability 

0.3 

4 

1.2 

4.4 

Sea 

Regulatory  Operational 

Dlapoeal 

Restrictions 

0.2 

0 

0. 0 

4.30 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

Land  Pollt  Ion  Potential 

0.2 

7 

1.4 

4.  A 

Resource  Depletion  Potential 

0.4 

2 

0-8 
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APPSNUX  C(M> 


Cbaractertstlca 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Numerical  Process  Krahtatloa  Matrix 
For  Surlyn  Wrapping 

Material  Miihtr  87 


Relative 

Importance 


Separability 


r*  tJ'Tiiw  ?«  n,,T  # c nr3TH?r^vn 


Resource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  De(radablltty 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmenta  faility 
Separability 

Biological  Degradability 
Technical  Operatic  Reetrlctiona 


Compost - 

InX 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactlbllity 

Baleabillty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polluti  on  Potential 
Reaource  Depletion  Potential 


Fragmenta  blllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


A tr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragme  stability 
Material  Density 
Compactlbllity 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlbllity 
Biological  Degradability 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pol  l,  ion  Potential 
Reaource  Depletion  Potential 
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APPENDIX  C(59: 


Characteristics 


Separability 
Market  lot  Commodity 


lteeource  Depletion  Potential 


Separability 


Reaource  Depiction  Potential 


FragmentabllUy 
Separability 
Chemical  Degradabllit; 

Pyrolyala  Technical  Operating  Reel  ictlone 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabiiity 

Separability 

Biological  Degradability 
Technical  Operating  Reatrlctiona 


Numerical  Precede  Evaluation  Matrix 
For  SURLYN  CUSHIONING 

Material  number  58 


Relative 

Importance 


Compoet- 

Ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Diapoeal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compactlblllty 

BaleabUlty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabiiity 
Sep  ruhillty 
Compatibility 

Potential  Damage  to  Equipment 


A ir  Pollution  . otentiai 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabiiity 
Material  Density 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Poiit.  ion  Potential 
Reaource  Depletion  Potential 


Determined 


Environ- 

mental 

Relative 

Sub- 

Rating 

Rating 

Total 
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APPENDIX  C(60) 


Numerical  Proctf*  Evaluation  Matrix 
For  Bakellte  Tray 


Material  Numhar  59 


Compoit- 

inc 


Chfracttrlftica 


Separability 
Market  for  Commodity 


Reaourc*  Depletion  Potential 


Separability 


i \ •> • iw  1 * Hmt7#  t tr  1 <3  w ? wvn 


Resource  Depletion  Potential 


Fragmentabillty 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

A tr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmsntabtllty 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


CompactlbUlty 

Baleabllity 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


FragmentabUlty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Fragmentabillty 
Material  Density 
CompactlbUlty 
Biological  Degradability 


Air  Pollution  Potenliel 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
CompactlbUlty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PoUullon  Potential 
Resource  Depletion  Potential 


Relative 
importance  0pmWKtl 

Rating 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


APPENDIX  C(t. 


Numerical  Proem  Evaluation  Matrix 
For  Polyolefin  Wrapping 

Material  NumberflO 


Proem 

Charactarletica 

Direct 

Reuae 

Separability 
Market  for  Commodity 

Reaource  Depletion  Potential 

Separability 

Recycle 

Reeource  Depletion  Potential 

Pyrolyala 

Fragmantablllty 

Separability 

Chamlcal  Degradability 

Technical  Operating  Reatrlcttana 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Compoet* 

Fragmantablllty 

Separability 

Biological  Degradability 
Technical  Operating  Reatrlctlona 

tag 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Compactibiiity 

BaleabUlty 

Baling 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Inclnera- 

Fragmentabtllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 

tloo 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Sanitary 

Fragmentabtllty 
Material  Density 
Compactibiiity 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Sea 

DUpoaal 

Material  Denelty 
Compactibiiity 
Biological  Degradability 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu  ton  Potential 
Resource  Depletion  Potential 

Relative 

Importance 


Environ 
Operational  mental 
Ratine  Ratine 


APPENDIX  C(62) 


Numerical  Procter  Evaluation  Matrix 

For  ^VCIIE.C£>H.T/V>ner 

Material  Nuynher 61 


Relative 

Importance 

Dftermlntd  | 

Proceaa 

Characterlatlca 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Disposal 

Rating 

Rating 

Rating 

Total 

Rating 

Direct 

Separability 

0.3 

S 

2.  5 

4,  5 

Reuse 

Market  for  Commodity 

0.5 

4 

2.0 

7.  25 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

S 

2.0 

4.4 

Recycle 

0.6 

4 

2.4 

6.70 

Resource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragmentablllty 

0.2 

6 

1.6 

Separability 

0.2 

5 

1.0 

A ft 

Chemical  Degradability 

0.4 

4 

1.6 

Pyrolysis 

Technical  Operating  Reatrlctlona 

0.2 

3 

0.6 

6.30 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.6 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

FragmentablUty 

0.2 

8 

1.6 

Separability 

0.2 

5 

1.0 

4.2 

Biological  Degradability 

0.4 

4 

1.6 

Compost- 

ing 

Technical  Operating  Restrictions 

0.2 

0 

0.0 

Air  Pollution  Potential 

0.2 

10 

2.0 

0,  uu 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.6 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Compactlblllty 

0.4 

9 

3.6 

74  2 

BaleabUlty 

0.6 

8 

3.6 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.50 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

6 

1.6 

Separability 

0.1 

5 

0.8 

5 7 

Combustibility 

O.S 

4 

2.0 

Potential  Damage  to  Equipment 

0.8 

8 

1.6 

Inctaera- 

8.  95 

tlon 

Air  Pollution  Potential 

0.2 

6 

1.2 

Water  Pollution  Potential 

0.2 

10 

2.0 

6.2 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

4 

1.  6 

Fragmentablllty 

0.1 

8 

0.6 

Material  Density 

0.2 

6 

1.2 

6.0 

Sanitary 

Landfill 

Compactlblllty 

0.4 

7 

2.6 

Biological  Degradability 

0.3 

4 

1.  2 

6.70 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

to 

2.0 

7,  4 

Land  Pollution  Potential 

0.2 

5 

1.0 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

6 

1.  2 

Compactlblllty 

0.3 

7 

2.  1 

Biological  Degradability 

0.3 

4 

1.2 

Su 

Regulatory  Operational 

0.0 

Disposal 

Restrictions 

0.2 

0 

4.  35 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.2 

Land  Pollu  .Ion  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

0.6 
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APPENDIX  C<83> 


Numerical  Pr octal  Evaluation  Matrix 
For  Nvljn  Sack 

Material  Num^r  82 


Relative 

Importance 

Determined  [ 

Proceia 

Characterlatlca 

Operational 

Environ - 
mintal 

Relative 

Sub- 

Total  Disposal 

Rating 

Rating 

Rating 

ToUl 

Rating 

Direct 

Separability 

- H 

3 

1 

RH 

Rauat 

Market  for  Commodity 

3 

P.  “•  -§l 

8. 80 

Reaource  Depletion  Potential 

1.0 

10 

St.  par  ability 

nr 

3 

1.2 

3.8 

Recycle 

4 

2»  4 

8.30 

Reaource  Depletion  Potential 

B2»i 

■ 1 1 ■ 

BflUB 

■OBI 

B^' 

Fragmentabllity 

mu 

9 

■» 

Separability 

ISfl  : 

3 

Chemical  Degradability 

mM 

4 

: MEM 

Pyrolyalt 

Technical  Operating  Reatrlctiona 

■IK 

3 

0.6 

6.20 

A lr  Pollution  Potential 

msm ■ 

10 

Water  Pollution  Potential 

10 

Land  Pollution  Potential 

7 

f K§B  - 

7.8 

Reaource  Depletion  Potential 

8 

Fragmentablilty 

BB 

9 

1.8 

■ 

Separability 

3 

0.8 

Biological  Degradability 

' | 

4 

y 

Compell- 

ing 

Technical  Operating  Reatrlctiona 

WSw4 

n 

■Mi 

8. 90 

Air  Pollution  Potential 

10 

2.0 

Water  Pollution  Potential 

Bxfl  i 

10 

2.0 

Land  Pollution  Potential 

: 

7 

1.4 

7. 6 

Reaource  Depletion  Potential 

IMm™ 

6 

2.4 

Compactlblllty 

warn 

1 

0.4 

■ft 

Baleablllty 

Bl 

s 

4.8 

■81 

6.8 

Baling 

Air  Pollution  Potential 

Kfl 

10 

mmm 

Water  Pollution  Potential 

10 

mpm 

Land  Pollution  Potential 

7 

7.6 

Reaource  Depletion  Potential 

BIB1 

ft 

Fragmentablilty 

WSM 

9 

mi 

■| 

Separability 

3 

Combuatibillty 

2 

i EB 

Potential  Damage  to  Equipment 

6 

1.6 

Inctnera- 

H 

tlon 

Air  Pollution  Potential 

s 

1.2 

M 

0*  40  j 

Water  Pollution  Potential 

■9 

10 

2.0 

Land  Pollution  Potential 

7 

1.4 

Reaource  Depletion  Potential 

AH 

4 

U6 

1 

Fragmentablilty 

0.1 

9 

1 

Material  Density 

i 

7 

8.9 

Sanitary 

Landfill 

Compactlblllty 

:K»'l 

S 

Biological  Degradability 

4 

iiti 

8.68 

Air  Pollution  Potential 

10 

2.0 

|B 

Water  Pollution  Potential 

BjM 

10 

2.0 

Land  Pollution  Potential 

Bn 

6 

1.0 

j mm 

Reaource  Depletion  Potential 

BXfl 

0 

2.4 

• m 

Material  Density 

0.2 

7 

1.4 

B 

Compactlblllty 

0.3 

6 . 

1.6 

Biological  Degradability 

0.3 

4 

1.2 

Saa 

Regulatory  Operational 

Diapoeal 

Restrict  Iona 

0.2 

0 

HIH 

Air  Pollution  Potential 

mmm 

2.0 

4. 30 

Water  Pollution  Potential 

■r 

SgyB 

4, 2 

Land  Pollt.  ion  Potential 

1.4 

Resource  Depletion  Potential 

KSKy 

1 

3t£ 
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APPENDIX  C(64) 


Characteristic* 


Direct  Separability 

Raui*  Market  (or  Commodity 


Numerical  Proceee  Evaluation  Matrix 
For  NYLON  CORD 

Material  unwK*r  63 


£££*  i Enrirco- 

Importance  Opgrttlooal  mtnul 

| Ratine  Ratine 


Reaource  Depletion  Potential 


Separability 


r c- w iTfi  w 1 * 1 1*  »t w x \ t 1 w i 


Reaource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Rcatrlctlone 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Reatrtctlone 


Compoet- 

Ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlepoeal 


Air  Pollution  Potailtlal 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


CompactlbUlty 

Baleablllty 


Air  Pollution  Pote 
Water  Pollution  Po.entiai 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 

Separability 

Combuatlbllity 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
P.i.ource  Depletion  Potential 


Fragmentablllty 
Material  Denetty 
CompactlbUlty 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Denetty 
CompactlbUlty 
Biological  Degradability 
Regulatory  Operational 
Reetrtctlona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PoUu  Ion  Potential 
Reaource  Depletion  Potential 


APPENDIX  C<65) 


Numerical  Proceaa  Evaluation  Matrix 

For  POLYCARBONATE  WRAPPING 


Recycle 


Charactariatlca 


Separability 
Market  (or  Commodity 


Reaource  Depletion  Potential 


Separability 


Reaource  Depletion  Potential 


Material  Number 


Relative 

Importance 


Fragmentabillty 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Reatrlctlone 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 

Separability 

Biological  Degradability 
Technical  Operating  Reatrictiona 


Compoat* 

Ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Diepoeal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compactlblllty 

Balaablllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 

Separability 

Combuatlbllity 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 
Material  Denalty 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Denalty 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Reatrlctlone 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polio. Ion  Potentla' 
Reaource  Depletion  Poten  let 


Determined 


HUHI 


1 


APPENDIX  C(68> 


Numerical  Proceee  Evaluation  Matrix 

For  POLYCARBONATE  CONTAINER 

Material  Mumhar  65 


Proceaa 

Characterlatlce 

— 

Determined 

1 

Relat 

Impo.  .^ca 

Operational 

Rating 

Environ- 

mental 

Rating 

Relative 

Rating 

Sub- 

Total 

Total  Dlepoeal 
Rating 

Direct 

Separability 

0.5 

5 

2.  S 

4.8 

Reuae 

Market  (or  Commodity 

0.5 

4 

2.0 

7.28 

Resource  Depletion  Potential 

1.0 

10 

10,0 

10.0 

Separability 

0.4 

5 

2.0 

4.4 

Recycle 

0.8 

4 

2.4 

6.  70 

Resource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragmentablllty 

0.2 

8 

1.6 

Separability 

0.2 

8 

1.0 

4a  8 

Chemical  Degradability 

0.4 

4 

1.6 

Pyrolyels 

Technical  Operating  Restrictions 

0.2 

3 

0.6 

A It  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7 6 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

8 

1.6 

Separability 

0.2 

5 

1.0 

4 2 

Biological  Degradability 

0.4 

4 

1.6 

Compost- 

Technical  Operating  Restrictions 

0.2 

0 

0.0 

Ing 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

7 

1.4 

Resource  Depletion  Potential 

BI.<f 

6 

2.4 

Compact  Iblllty 

m 

10 

P| 

Baleabillty 

MSM 

5 

HESS 

Baling 

Air  Pollution  Potential 

■IE 

mm\ 

7.40 

Water  Pollution  Potential 

■ 

H&li: 

7.6 

Land  Pollution  Potential 

■ 

1.4 

Resource  Depletion  Potential 

■nfl 

H 

2.4  J 

Fragmentablllty 

0.2 

8 

■n 

Separability 

0. 1 

5 

■ 

Combustibility 

0.5 

3 

Potential  Damage  to  Equipment 

0.1 

6 

1.6 

Inclnera- 

H .j 

ft  7n 

tlon 

Air  Pollution  Potential 

6 

1.2 

Water  Pollution  Potential 

Si  • 

10 

2.0 

6.  2 

Land  Pollution  Potential 

7 

1.4 

Resource  Depletion  Potential 

■SI 

4 

1.6 

Fragmentablllty 

Ml 

8 

fiai 

Material  Density 

' 

6.  2 

Compactlbility 

m •; 

PH 

Lanaflli 

Biological  Degradability 

6. 80 

Air  Pollution  Potential 

B11 

10 

| 

Water  Pollution  Potential 

'BUS 

10 

■ in 

Land  Pollution  Potential 

KM  ; 

5 

1.0 

BAS 

Reaource  Depletion  Potential 

BS 

6 

2.4 

■ 

Material  Density 

0.2 

7 

1.4 

m 

Compactlbility 

0.3 

7 

2. 1 

Biological  Degradability 

0.3 

4 

1.2 

Sea 

Regulatory  Operational 

Dlepoeal 

Restriction  a 

0.2 

0 

| ■ 

4.48 

Air  Pollution  Potential 

10 

| B 

Water  Pollution  Potential 

■ 

0 

Land  Pollu. Ion  Potential 

7 

1.4 

Resource  Depletion  Potential 

2 

t 
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APPENDIX  C(87) 


Numeric*)  Procei*  Evaluation  Matrix 

For  DACRON  STRAP 

Material  Number 68 


Characterlatic* 


Separability 
Market  for  Commodity 


Reaource  Depletion  Potential 


Separability 


Reaource  Depletion  Potential 


Fragment*  bility 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Restrictlone 

A ir  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabllity 

Separability 

Biological  Degradability 

Technical  Operating  Reatrictlone 


Relative 

Importance 


Determined 


Environ* 

Operational  mental 
Rattrjt  Rating 


Compoat- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dispoeal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


CompactibUlty 

Baleabillty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabllity 

Separability 

Combuatlblllty 

Potential  Damage  to  Equipment 


Air  Pollution  Potenttal 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabllity 
Material  Density 
Com  payability 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Denalty 
Compac  ability 
Biological  Degradability 
Regulatory  Operational 
Restriction* 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polk  .ion  Potential 
Resource  Depletion  Potential 


BHB 


APPENDIX  C<68) 


Numerical  Process  Evaluation  Matrix 
For  MYLAR  POUCH 


Material  Number 


Character!  at  lea 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Relative 

Importance 


Separability 


Pyrolyate 


Compost- 

In* 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Chemical  Degradability 

Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactlblllty 
Balsa  bUity 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


A lr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Compactibllity 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactibllity 
Biological  Degro<  Uty 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu  lon  Potential 
Resource  Depletion  Potential 


APPENDIX  €<#0 


Proceee 

Characteristics 

Direct 

Reuse 

Separability 
Market  (or  Commodity 

Resource  Depletion  Potential 

Separability 

Recycle 

Resource  Depletion  Potential 

Pyrolysis 

Fragmentablllty 

Separability 

Chemical  Degradability 

Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Coir  post* 

Fragments  billty 
Separability 

Biological  Degradability 
Technical  Operating  Restrictions 

in( 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Compact  lbllity 
Baleabillty 

Baling 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

In  cine  ra- 

Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 

tlon 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

StnlUry 

Landfill 

Fragmentablllty 
Materi  Density 
Compactibllity 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Sea 

Disposal 

Material  Density 
Compac  ability 
Biological  Degradability 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  PotentUl 
Land  Pollt  ion  Potential 
Resource  Depletion  Potential 

Numerical  Pr octet  Evaluation  Matrix 

For  POLYETHYLENE  WRAPPING 

Material  Number 68 


Relative 

teporUDC*  Operational 
Rating 


APPENOUt  C(T0> 

Wuaeirloal  Pro « sea 

rmmngrtrig 

Per  POLY  I 

CONTAINER 

Material  Mtanbar 

•0 

CkmcMriiUci 


Recycle 


Separability 
MiriMt  for  Commodity 


Resource  DapWloo  Potantial 


SeperabUif' 


• Depletion  Potential 


Fragments  bility 
Separability 
Chemical  Degradability 
Pyrelyele  Technical  Opera  10%  iteatrtcttene 

Air  Pollution  P.Hentlal  ™““ 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


FragmentaMltty 

Separability 

Biological  Degradability 
Technical  Operatlaf  Restriction* 


Atr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


CompacttbOlty 

Saleability 


Air  Pollstloo  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Pragma  stability 

Separability 

Combuatiblllty 

Potential  Damage  to  Equipment 


Atr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Pragmeaublllty 

Material  Density 
CompacttbUlty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Load  Pollution  PoUatkal 
Resource  Depletion  Potential 


Material  Density 
Compactibility 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polk  ion  Potential 
Reaource  Depletion  Potential 


IB 


Saattary 


10.  0 I 10.  0 


APPENDIX  C(7l) 


Recycle 


Characterlatlre 


Separability 
Market  for  Commodity 


Resource  Depletion  Potemlal 


SeparabUtty 


Reaource  Depletion  Potential 


Numerical  Proeeaa  Evaluation  Matrix 

P—  rOLY PROPYLENE  CORD 

Material  Number IQ 


Relative 

Importance 


Fragmentebtltty 
Separability 
Chemical  Degradability 
Pyrolyala  Technical  Ope  ratine  Reatrictlona 

A tr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fra(me  ntabillty 
Separability 

Biological  Degradability 
Technical  Operating  Reatrictlona 


Compoet- 


Saattary 

Landfill 


Sec 

Dlapoaal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compatibility 

Saleability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potemlal 


Frapmentablllty 

Separability 

Combuatlbtlity 

Potemlal  Damage  to  Equipment 


A Ir  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 
Mate ilc’  Denalty 
Compactiblliiy 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pot'  on  Potent  id 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Drniltv 
Compatibility 
Biological  Degradability 
Regulatory  Operational 
Reetrlctlone 

Air  Pollution  Potential 
> Water  Pollution  Potential 
j Land  PoUu  Ion  Potential 
I Reaource  Depletion  Potential 


APPENDIX  C(78) 


I 

t 


Numerical  Process  Evaluation  Matrix 

For  POLYPROPYLENE  WRAPPING 


Material  71 


Process 

Cherecterletice 

Relative 

Importance 

Determined  | 

Operational 

Rating 

Environ- 

mental 

Rating 

Relative 

Rating 

Sub- 

Total 

Total  Disposal 
Rating 

Dir  act 

Separability 

0.8 

3 

1.8 

2.  5 

Rauaa 

Market  for  Commodity 

0.8 

2 

1.0 

8.28 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10,0 

Separability 

0.4 

3 

1.2 

3.  8 

Recycle 

0.8 

4 

2.4 

6.  30 

Resource  Depletion  Potential 

1.0 

9 

8.0 

9.0 

Fragmentablllty 

0.2 

9 

1.6 

Separabwlty 

0.2 

3 

0.6 

1.  8 

Chemical  Degradability 

0.4 

4 

1.6 

Pyrolysis 

Technical  Operating  Restrictions 

0.2 

3 

0.8 

8.  20 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.  8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

1.2 

9 

1.8 

Separability 

0.2 

3 

0.6 

4 0 

Biological  Degradability 

0.4 

4 

1.6 

Compoat- 

Technical  Operating  Restrictions 

0.2 

0 

0.0 

L 

5.  90 

tag 

Air  Pollution  Potential 

0.2 

10 

i.O 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Comps'.  tiblUty 

0.4 

2 

0.8 

5. 3 

Ba’eeblllty 

0.6 

8 

4.8 

BtUng 

Air  Pollution  Potential 

0.2 

10 

2.0 

8.70 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

i and  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

9 

1.8 

Separability 

0.1 

3 

0.3 

8.  7 

Combustibility 

0.5 

6 

3.0 

Potential  Damage  to  Equipment 

0.1 

6 

1.6 

In  cine  re- 

ft 

tico 

Air  Pollution  Potential 

0.2 

6 

1.2 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reeource  Depletion  Potential 

0.4 

4 

1.6 

Fragmentablllty 

0.1 

9 

0.9 

Material  Density 

0.2 

8 

1.0 

Compactlbllity 

0.4 

6 

2.4 

^andtfUl 

Biological  Degradability 

0.2 

4 

1.2 

A 4R 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7 A 

Land  Pollution  Potential 

0.2 

8 

1.0 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

S 

1.0 

Compactlbillty 

0.3 

6 

1.8 

Biological  Degradability 

0.3 

4 

1.2 

4.0 

See 

Regulatory  Operational 

Disposal 

Restrict  lone 

0.2 

0 

0.0 

4. 10 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.2 

Lead  Polio  .Ion  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

- ,M.- 
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APPENDIX  C(7r 


Numerical  Process  Evaluation  Matrix 

For  POLYPROPYLENE  CUSHIONING 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


t * R f M W ! Ivlfl  JfnT7#  t in  ill  W 


Resource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


CompactibUity 

Baleablllty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

t'ombustlblllty 

Potential  Damage  to  Equipment 


Material  Number 


Relative 

Importance  0p4rKttoDaI  m#Bui 
Rating  Rating 


Determined 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 
Material  Density 
CompactibUity 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Coinpactibillty 
Biological  Degi  adabiUty 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu.lon  Potential 
Resource  Depletion  Potential 


.209. 


APPENDIX  C(74) 


Numerical  Proceaa  Evaluation  Matrix 

For  POLY  PROPYLENE  CONTAINER 

Matarlal  KnmKr  73 


Proceai 

Characterlatica 

Relative 

Importance 

Determined  | 

Operational 

Rating 

Environ- 

mental 

Rating 

Relative 

Rating 

Sub- 

Total 

Total  Disposal 
Rating 

Dir  act 

Separability  : 

0.5 

5 

2.5 

4.5 

Rauaa 

Market  for  Commodity 

O.S 

4 

2.0 

7.25 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

5 

2.0 

4.4 

Recycle 

0.6 

4 

2.4 

6.  70 

Reaource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragmentablllty 

0.2 

6 

1.6 

Separability 

0.2 

S 

1.0 

4, 8 

Chemical  Degradability 

0.4 

4 

1.6 

Pyrolyaia 

Technical  Operating  Reatrlctlona 

0.2 

3 

0.6 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.  8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

6 

1.6 

Separability 

0.2 

5 

1.0 

4.  2 

Biological  Degradability 

0.4 

4 

1.6 

Compoat- 

Technical  Operating  Reatrlctlona 

0.2 

0 

0.0 

6.00 

tag 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

R . nirce  Depletion  Potential 

0.4 

6 

2.4 

CompactlblUty 

0.4 

0 

3.6 

6.  6 

Baleeblllty 

0.6 

5 

3.0 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.20 

Water  Pollution  Potential 

0.2 

10 

2.0 

7 8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

8 

1.6 

Separability 

0.1 

5 

0.5 

6.7 

CombuatlbUlty 

0.5 

6 

3.0 

Potential  Damage  to  Equipment 

0.1 

6 

1.6 

tncinera- 

6.45 

tlon 

Air  Pollution  Potential 

0.2 

6 

1.2 

Water  Pollution  Potential 

0.2 

10 

2.0 

6.2 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

4 

1.6 

Fragmentablllty 

0.1 

6 

0.6 

Material  Density 

0.2 

S 

1.0 

5J 

CompactlbUitv 

0.4 

7 

2.6 

Landfill 

Biological  Degradability 

o.: 

4 

1.2 

6.  60 

Air  PoUutl-  j Potential 

0.  2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

? 4 

Land  Pollution  Potential 

0.2 

S 

1.0 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

S 

1.0 

CompactlbUity 

0.3 

7 

2.1 

Biological  Degradability 

0.3 

4 

1.2 

4.  3 

8aa 

Regulatory  Operational 

Disposal 

Restrict  lorn. 

0.2 

0 

0.0 

4.25 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.  2 

Land  PoUii  .Ion  Potential 

0.2 

7 

1.4 

Reaource  Depiction  Potential 

0.4 

2 

0.6 
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APPENDIX  C(75) 


Numerical  Proem  Evaluation  Matrix 

For  POLYSTYRENE  WRAPPING 

Material  74 


Relative 

Proceaa 

Characterietlca 

Importance 

Direct 

Separability 

Rauae 

Market  for  Commodity 

Reaource  Depletion  Potential 

1.0 

Separability 

mm 

Recycle 

MFwm,..:, 

Reaource  Depletion  Potential 

1.0 

Pyrolyala 

F ragmen  tablllty 
Separability 
Chemical  Degradability 
Technical  Operating  Reatrlctiona 

■ 

Air  Pollution  Potential 

Water  Pollution  Potential 

mSm 

Land  Pollution  Potential 

msM  - 

Reaource  Depletion  Potential 

Compoat- 

ta* 


Fragmentablllty 

mm 

Separability 

Eta  : 

Biological  Degradability 

■si , 

Technical  Operating  Reatrlctiona 

■EG 

Mr  Pollution  Potential 

■ffi 

Water  Pollution  Potential 

WSM  , 

Land  Pollution  Potential 

mSM 

Reaource  Depletion  Potential 

Eta  ; 

Baling 

Compactlblllty 

BaleabUlty 

Air  Pollution-  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Raaource  Depletion  Potential 

Incinara- 

Fragmentablllty 

Separability 

Combuatlbtllty 

Potential  Damage  to  Equipment 

tloo 

A1"  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Raaource  Depletion  Potential 

Sanitary 

Landfill 

Fragmentablllty 
Mater  ial  Denalty 
Compactlblllty 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 

Material  Denalty 
CompactlbUlty 
Biological  Degradability 
Sea  Regulatory  Operational 

Dlepoeal  Rea  trlct  Iona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Lead  Pollu. Ion  Potential 
Reaource  Depletion  Potential 


APPENDIX  C(7«) 


Numerical  Process  Evaluation  Matrix 

For  POLYSTYRENE  CONTAINER 

Material  Number 75 


Determined 


Compost- 

Inf 


Characteristic* 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


* % w !''1m  T W •ITjjj  nr  m i r.vri 


Resource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolyel*  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
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Material  Density 
Compactibility 
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Material  Density 
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Characteristics 


Separability 
Market  for  Commodity 


Reaource  Depletion  Potential 


Numerical  Process  Evaluation  Matrix 

For  STVROFOAM  CONTAINER 

Material  Number 76 
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Separability 
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Land  Pollution  Potential 
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APPENDIX  C(7B) 


Numerical  Pi  ocaaa  Evaluation  Matrix 

For  STYROFOAM  CUSHIONING 
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Characteristic* 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Numerical  Process  Evaluation  Matrix 
For  STYROFOAM  DiW.tGE 

Material  Number 78 
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Resource  Depletion  Potential 


Fragmentability 
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APPENDIX  C(80) 


Numerical  Process  Evaluation  Matrix 
For  PQLYSULPHONE  TRAY 

Material  Number 79 
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Chemical  Degradability 
Pyr.-'ycla  Technical  Operating  Restrlctione 

Air  Pollution  Potential 
Water  Pollution  Potential 
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Numerical  Process  Evaluation  Matrix 
For  TEFLON  WRAPPING 

Material  Number 60 
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Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Denalty 
Compactlbllity 
Biological  Degradability 
Regulatory  tlperetlonal 
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Reaource  Depletion  Potential 


Numerical  Proceaa  Evaluation  Matrix 
For  TEFLON  CONTAINER 
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Numirtcal  Process  Eralnatloa  Mrtrii 

For  POLYURETHANE  WRAPPING 
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HMMrtol  Process  Frataatiaa  Matrix 

Foe  POLYURETHANE  CUSHIONING 
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Numerical  Procttt  Evaluation  Matrix 

For  POLYURETHANE  CONTAINER 
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Numerical  Proc:  >•  Evaluation  Matrix 
For  PVA  WRAPPING 

Material  Number 85 
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Characterletice 


Relative 

Importance 


Incinera- 
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Sanitary 

Landfill 
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Separability 
Market  for  Commodity 

0.5 

0.5 

Raaource  Depletion  Potential 

1.0 

Separability 

0.4 
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Raaource  Depletion  Potential 
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Fragmentabillty 

0.2 

Separability 

0.2 

Chemical  Degradability 
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Technical  Operating  Reetrtctione 

0.2 

Air  Pollution  Potential 

0.2 

Water  Pollution  Fotentlal 

0.2 

Land  Pollution  Potential 

0.2 

Raaource  Depiction  Potential 

0.4 

Fragmentabillty 

0.2 

Separability 

0.2 

Biological  Degradability 

0.4 

Technical  Operating  Reetrictlona 

0.2 

Air  Pollution  Potential 
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Water  Pollution  Potential 
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Land  Pollution  Potential 

0.2 

Reaource  Depletion  Potential 

0.4 

Compactlblllty 

0.4 

Baleabllity 

0.6 

Air  Pollution  Potential 

0.2 

Water  Pollution  Potential 

0.2 

Land  Pollution  Potential 

0.2 

Raaource  Depletion  Potential 

0.4 

Fragmentabillty 

0.2 

Separability 

0.1 

Combuittblllty 
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Potential  Damage  to  Equipment 

0.1 

Air  Pollution  Potential 
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Water  Pollution  Potential 

0.2 

Land  Pollution  Potential 

0.2 

Raaource  Depletion  Potential 

0.4 
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0.1 

Material  Denelty 

0.2 
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0.4 

Biological  Degradability 

0.3 

Air  Pollution  Potential 
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Water  Pollution  Potential 

0.2 
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0.4 

Material  Denelty 
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Numerical  Proceia  Evaluation  Matrix 
For  PVAC  WRAPPING 

Material  Numhir  86 


Relative 

Importance 

Determined  [ 

Proceaa 
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Environ- 
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Total 
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FragmentabUity 

0.2 
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Reaource  Depletion  Potential 

0.4 

6 

2.4 

Compactibtltty 

0.4 

3 

1.2 

6.0 

Baleability 

0.6 

6 

4.8 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

6.90 

Water  PoUution  Potential 

0.2 

10 

2.0 

7.8 

Land  PoUution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

FragmentabUity 

0.2 

9 

1.8 

Separability 

0.1 

3 

0.3 

5.2 

Combustibility 

0.6 

3 

1.5 

Potential  Damage  to  Equipment 

0.2 

8 

1.6 

Inc  Inara- 

tlon 

Air  Pollution  Potential 

0.2 

6 

1.2 

Water  Pollution  Potential 

0.  2 

10 

2.0 

6.2 

Land  PoUution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

4 

1.6 

FragmentabUity 

0.1 

9 

0.9 

Material  Density 

0.2 

3 

1.2 

8anltary 

Landfill 

CompactlblUty 

0.4 

6 

2.4 

Pe  « 

Biological  Degradability 

0.3 

4 

1.2 

6.  55 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.  4 

Land  PoUution  Potential 

0.2 

5 

1.0 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

6 

1/2 

Compactibility 

0.3 

6 

1.8 

Biological  Degradability 

0.3 

4 

1.2 

4.2 

8ea 

Regulatory  Operational 

Dlapoeal 

Reatrictlons 

0.2 

0 

0.0 

4.20 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  PoUution  Potential 

0.2 

0 

0.0 

4 2 

Land  PoUu.ion  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

0.8 
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APPENDIX  C(88) 


Numerical  Proceea  Evaluation  Matrix 
For  PVC  WRAPPING 


Material  Numbar__87 


Relative 

Importance 

Determined 

Procaaa 

Charactertettcu 

Operational 

Environ- 

mental 

Total  Dlepoeal 

Rating 

Rating 

WDE2W 

Total 

Rating 

Direct 

Separability 

O.S 

3 

1.5 

Reuae 

Market  for  Commodity 

0.5 

1 

0.5 

HI 

6.00 

F.aource  Depletion  Potential 

1.0 

10 

10.0  S 

10.0 

Separability 

0.4 

3 

1.2 

m 

Recycle 

0.8 

4 

a.  4 

feU 

6.  30 

Reeource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragmentablllly 

0.2 

9 

1.6 

Separability 

0.2 

3 

0.6 

4.  6 

Chemical  Degradability 

0.4 

4 

1.6 

Pyrolyale 

Technical  Operating  Reatrlctlcna 

0.2 

3 

0.6 

6.20 

Air  Pollution  Potemla. 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

■A | 

Reeource  Depletion  Potential 

0.4 

6 

2.4 

1 - - 1 

Fragmentabtllty 

0.2 

9 

1.6 

Separability 

0.2 

3 

0.6 

Biological  Degradability 

0.4 

4 

1.6 

Compoet- 

ln« 

Technical  Operating  Reatrlctiona 

0.2 

0 

0.0 

a on 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reeource  Depletion  Potential 

0.4 

6 

2.4 

CompactlUllty 

0.4 

3 

1.2 

A A 

Baleabillty 

0.8 

e 

4.6 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

6.90 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reeource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentabtllty 

0.2 

9 

1.6 

m 

Separability 

0.1 

3 

0.3 

Combuetlbllity 

0.5 

4 

2.0 

Potential  Damage  to  Equipment 

0.1 

e 

1.6 

Inclnera- 

1 Hi 

5.95 

Hon 

Air  Pollution  Potential 

0.2 

6 

1.2 

■ i 

Water  Pollution  Potential 

0.2 

10 

2.0 

m 

Land  Pollution  Potential 

0.2 

7 

1.4 

m 

Reeource  Depletion  Potential 

0.4 

4 

1.6 

■■ 

Fragmentabtllty 

0.1 

9 

n 

Material  Denalty 

0.2 

6 

6.1 

Sanitary 

Landfill 

Comparability 

0.4 

6 

i Etfl 

Biological  Degradability 

0.  S 

4 

ft  7ft 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

I. and  Pollution  Potential 

0.2 

5 

1.0 

Hftl 

Reeource  Depletion  Potential 

0.4 

6 

2.4 

■ 1 1 

Material  Denalty 

0.2 

6 

HI 

CompactiblUty 

O.S 

6 

Biological  Degradability 

0.3 

4 

1 

8«i 

Regulatory  Operational 

Dlepoeal 

Reetr  let  lone 

0.2 

0 

4.40 

Air  Pollution  Potential 

0.2 

10 

2.0 

rn 

Water  Pollution  Potential 

0.2 

0 

0.0 

Land  Pollu  .Ion  Potential 

0.2 

7 

1.4 

Reeource  Depletion  Potential 

0.4 

2 

0.8 

■H 

APPENDIX  C(b 


Numerical  Prcceee  Evaluation  Matrix 
For  PVC  CONTAINER 

Material  Number 


Relative 

Importance 

| Determined  j 

Proceea 

Characterletice 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Diapoaal 

Rating 

Rating 

Rating 

Total 

Rating 

Direct 

Separability 

S 

2.5 

■H 

Reuae 

Market  for  Commodity 

KXIEii 

4 

2.0 

Bail 

7.25 

Recycle 


Reeource  Depletion  Potential 


Separability 


* i w t mi  1*0  1 * nr7#  % m w i 


Reeource  Depletion  Potential 
Fregmentablltty 


Separability 


Chemical  Degradability 


Pyrolyatel  Technical  Operating  Reetrictione 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


0 

0 

7 

6 


Compo.t- 

mg 


Incinera- 

tion 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Reetrictione 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


ompactlblllty 

Baleability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Fragmentablllty 

Separability 

Combuatlbility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 


Q 

6.00 

7.8 

5.6 

7.6 

6.  70 

B 

5.  95 

6.2 

Sanitary 

Landfill 

Fragmentablllty 
Material  Denalty 
Compactibility 
Biological  Degradability 

Air  Pollution  Potent  Al 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 

Sea 

Diapoaal 

Material  Denalty 
Compactibility 
Biological  Degradability 
Regulatory  Operational 
Reetrictione 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  PoUi  Ion  Potential 
Reeource  Depletion  Potential 
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Recycle 


Cheracterietice 


Separability 
Market  for  Commodity 


Reeource  Depletion  Potential 


Separability 


» \ *m  w i \ i 1 ; m *3  R i 


Reaource  Depletion  Potential 


Numerical  Proceee  Evaluation  Matrix 
For  SARAN  WRAPPING 

Material  Number 89 


Relative 

Importance 


Determined 


Fragmentabillty 
Separability 
Chemical  Degradability 
Pyrolyils  Technical  Operatinc  Reetrictiona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 

Separability 

Biological  Degradability 
Technical  Operatinc  Reetrictiona 


Compoat- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlepoeal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compactlblllty 

Baleability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 

Separability 

Combuatibillty 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 
Material  Denelty 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Denaity 
Compatibility 
Biological  Degradability 
Regulatory  Operational 
Reatrlctlone 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu  ion  Potential 
Reaource  Depletion  Potential 
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APPENDIX  C(91) 


Charact'rietlce 


Separablllt' 

Market  tor  Commodity 


Resource  Depletion  Potential 


Numerical  Proceaa  Evaluation  Matrix 
For  LATEX  CUSHIONING 

Material  90 


Relative 

Importance 


Separability 


rt  Wfi'HH  H'i'  41  tC  7 1 


Reaource  Depletion  Potential 


Fragmentabillty 
Separability 
Chemical  Degradability 
Pyrolyala  Technical  Operating  Restriction! 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabillty 

Separability 

Biological  Degradability 
Technical  Operating  Reatrlctionl 


Compoat- 

tng 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Slapoaal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactlblllty 
Bale  ability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


fragmentabillty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pol'  .tlon  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabillty 
Material  Denalty 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu. ion  Potential 
Resource  Depletion  Potential 


Determined 
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APPENDIX  C(M) 


Proccaa 

Characterletlce 

Direct 

Reus* 

Separability 
Market  for  Commodity 

Resource  Depletion  Potential 

Separability 

Recycle 

Resource  Depletion  Potential 

Pyrolyeia 

FragmenUbUlty 
Separability 
Chemical  Degradability 
Technical  Operating  Restriction* 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Compost- 

Fragments blllty 
Separability 

Biological  Degradability 
Technical  Operating  Restrictions 

ing 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Compatibility 

Baleablllty 

Baling 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  PoteUial 
Resource  Depletion  Potential 

Incinera- 

FragmenUbUlty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 

tion 

A tr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

S*nit«ry 
Landfill  1 

Fragmentabtllty 
Material  Denelty 
CompactlblUty 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 

Sea 

Dlspoeal 

Material  Denelty 
CompactibiUty 
Biological  Degradability 
Regulatory  Operational 
Restriction* 

A .’Dilution  Potential 
Ur  star  Pollution  Potential 
Land  PoUl .ion  Potential 
Resource  Depletion  Potential 

Numerical  Process  Evaluation  Matrix 
For  RUBBERIZED  HA  A 

Material  *ii»»K»r  91 


Relative 

Importance 


Datarmlmi 


APPENDIX  C(93' 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


Reaource  Depletion  Potential 


FrafmeoUblllty 
Separability 
Chemical  Degradability 
Pyrolyele  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragments  bility 
Separability 
Biological  Degradability 
Technical  Operating  Restriction! 


Numerical  Proctie  Evaluation  Matrix 
For  CANVASS.  RUBBERIZED 

Material  Number  02 


Relative 

Importance 


Composi- 

te* 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlspoeal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compact  Ibillty 
Baliebllity 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 
Material  Density 
CompactlbiUty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactibility 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollt  .Ion  Potential 
Resource  Depletion  Potential 


APPENDIX  C(94) 


Numerical  Proctsa  Evaluation  Matrix 
For  COTTON  CUSHIONING 

Malarial  Number 93 


Determined 


Procaaa 

Characterlatlct 

Relative 

Importance 

Operational 

Environ- 

mental 

v7  H 

Sub- 

Total  Disposal 

Rating 

Rating 

Kill 

Total 

Rating 

□tract 

Separability 

O.S 

3 

1.5 

2.5 

Reuse 

Markat  (or  Commodity 

0.5 

2 

1.0 

6.25 

Resource  Daplatlon  Potantial 

1.0 

10 

10.0 

10.0 

Saparabllity 

0.4 

3 

fff| 

4.6 

6.90 

Recycle 

O.d 

6 

Raaourca  Daplation  Potantial 

1.0 

9 

9.0 

9.0 

Fragmantabillty 

0.2 

10 

2.0 

Separability 

0.2 

3 

0.6 

7,  6 

Chemical  Degradability 

0.4 

10 

4.0 

Pyrolysis 

Technical  Operating  Restrictions 

0.2 

5 

1.0 

7.  70 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.6 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragments  bility 

0.2 

10 

2.0 

Separability 

0.2 

3 

0.6 

6.4 

Biological  Degradability 

0.4 

6 

3.2 

Compost- 

lag 

Technical  Operating  Reatrictiona 

0.2 

3 

0.6 

7. 10 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7 6 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

compactiblllty 

0.4 

2 

mm 

Baleabl'lty 

o.e 

9 

■ili 

■M 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

|-  V. 

7.00 

Water  Pollution  Potantial 

0.2 

10 

2.0 

m 

Land  Pollution  Potantial 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragmantabillty 

0.2 

10 

ipsn 

m | 

Separability 

0.1 

3 

f mXm 

Combustibility 

0.5 

10 

It* 

Potential  Damage  to  Equipment 

0.1 

10 

; Bfl  ! 

Incinera- 

■Mi 

^■1 

n M 

tion 

Air  Pollution  Potential 

0.2 

7 

1.4 

IP 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

■a 

Resource  Depletion  Potential 

0.4 

4 

1.6 

Fragmantabillty 

0.1 

10 

1.0 

Material  Density 

0.2 

10 

HE*1 

9.4 

Sanitary 

Landfill 

Compactiblllty 

0.4 

10 

nil 

Biological  Degradability 

0.3 

6 

■■1 

8.30 

Air  Pollution  Potential 

0.2 

10 

2.0 

■ 

Water  Pollution  Potential 

0.2 

9 

1.8 

JLJ 

Land  Pollution  Potantial 

0.2 

5 

1.0 

Resource  Depletion  Potential 

0.4 

6 

2.4 

■■ 

Material  Density 

0.2 

10 

j 

H 

Compactiblllty 

0.3 

10 

Biological  Degradability 

0.3 

6 

Saa 

Keiulatory  Operational 

wt  ■ 

5.80 

Dlapoaal 

Restrict  Iona 

0.2 

0 

M 

Air  Pollution  Potential 

0.2 

10 

■ ■ 

Water  Pollution  Potential 

0.2 

0 

Land  Pollu  ion  Potentisl 

0.2 

7 

■ 

Resource  Depletion  Potantial 

0.4 

2 

i warn 

HI 

■310- 
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f 


Numerical  Process  Eti 


For  COTTON 

Material  Number 

— 

Relative 

Process 

Characteristics 

Importance 

Ope  rati 

Ratin 

iHrsct 

Separability 

mm 

3 

Reuse 

Market  for  Commodity 

5 

Resource  Depletion  Potential 

1.0 

Separability 

3 

Recycle 

8 

Resource  Depletion  Potential 

1.0 

Fragmentabillty 

Vfl 

8 

Separability 

3 

Chemical  Degradability 

9 

Pyrolysis 

Technical  Operating  Restrictions 

■,  £ | 

5 

Air  Pollution  Potential 

IB  199 

■jMj 

Water  Pollution  Potential 

Land  Pollution  Potential 

■ 

Resource  Depletion  Potential 

ms 

Fragmentabillty 

w 

8 

Separability 

mSM 

3 

Biological  Degradability 

■19  ■ 

8 

Compost- 

ing 

Technical  Operating  Restrictions 

immm 

3 

Air  Pollution  Potential 

M1MM 

Water  Pollution  Potential 

Ifl  V 

Land  Pollution  Potential 

B| 

Resource  Depletion  Potential 

msM  >. 

CompactibiUty 

0.4 

2 

BaleabUlty 

0.6 

9 

Air  Pollution  Potential 

1 

Water  Pollution  Potential 

■ ■ 

Land  Pollution  Potential 

Resource  Depletion  Potential 

mSM 

Fragmentabillty 

■sp 

8 

Separability 

in 

3 

Combustibility 

o.s 

10 

Potential  Damage  to  Equipment 

0.1 

10 

Inctnera- 

ttoo 

AlrPotiul  on  Potential 

IKSBm) 

Water  Pollution  Potential 

■ 

Land  Pollution  Potential 

| V 

H 

Resource  Depletion  Potential 

Fragmentabillty 

8 

Material  Density 

10 

Sanitary 

Landfill 

CompactibiUty 

10 

Biological  Degradability 

msm 

W Ml 

Air  Pollution  Potential 

MSW4 

■ ■ 

Water  Pollution  Potential 

Land  Pollution  Potential 

k£9  • 

Resource  Depletion  Potential 

9>'r,'U 

Material  Density 

asp 

10 

CompactibiUty 

MSM  -i 

10 

Biological  Degradability 

is^9 

8 

Sta 

Regulatory  Operational 

Disposal 

Restrictions 

\MUkM  J 

0 

Air  Pollution  Potentisl 

0.  1 

Water  Pollution  Potential 

Land  Polls  ion  Potential 

WF  1 

Resource  Depletion  Potential 

■Dk 

mm 
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APPENDIX  C<95) 


appbnduc  am 


Numerical  Proe»M  Evaluation  Matrix 
For  COTTON  SACK 

Malarial  »■— >«f  95 


Relative 

Proceaa 

Cbaractertetlce 

Importance 

Direct 

Separability 

0.5 

Reuae 

Market  for  Commodity 

0.5 

Reeource  Depletion  Potential 

1.0 

Separability 

mm 

Recycle 

Reeource  Depletion  Potential 

1.0 

Fragmentability 

0.2 

Separability 

0.2 

Chemical  Degradability 

0.4 

Pyrolyele 

Technical  Operating  Reatricttcne 

0.2 

A lr  Pollution  Potential 

0.2 

Water  Pollution  Potential 

0.2 

Land  Pollution  Potential 

0.2 

Reeource  Depletion  Potential 

0.4 

Fragmentability 

mm;. 

Separability 

Biological  Degradability 

1 BJfJ  * 

Compost- 

tog 

Technical  Operating  Reatrlctlcna 

w 

Air  Pollution  Potential 

Mop 

Water  Pollution  Potential 

Land  Pollution  Potential 

Kifl  : 

Reeource  Depletion  Potential 

MEM 

Compactlblllty 

E.'ileability 


Air  Pollution  Potantlal 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potentla’ 


Inc  inert- 

Fragmentability 

Separability 

Combuatiblllty 

Potential  Damage  to  Equipment 

tlon 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 

Sanitary 

Landfill 

Fragmentability 
Material  Density 
Compactlblllty 
Biological  Degradability 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reeource  Depletion  Potential 

Sea 

Dlepoaal 

Material  Density 
Compactlblllty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu  ion  Potential 
Resource  Depletion  Potential 

Z12- 


APPENDIX  C(»7> 


Numerical  Procesa  Evaluation  Matrix 


For  FELT  CUSHIONING 
Material  m i—>h«r 66 


Procaaa 

Characteristics 

Relative 

Importance 

Dctermtetd  | 

Operational 

Stlsg 

ill 

Relative 

Rating 

Sub- 

Total 

Total  Dlapoaal 
Rating 

Direct 

Separability 

0.5 

3 

1.5 

2.  5 

Kona* 

Market  for  Commodity 

0.  5 

2 

1.0 

6.25 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

3 

1.2 

4.8 

Recycle 

0.8 

6 

3.6 

f.  90 

Resource  Depletion  Potential 

1.0 

s 

9.0 

9.0 

Fragment*  blllty 

0.2 

10 

2.0 

Separability 

0.  2 

3 

0.8 

7.6 

Chemical  Degradability 

0.4 

10 

4.0 

Pyrolyala 

Technical  Operating  Restrictions 

0.2 

5 

1.0 

7.70 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7 $ 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Fragments  blllty 

0.2 

10 

2.0 

Separability 

0.  2 

3 

0.8 

fi  A 

Biological  Degradability 

0.4 

8 

3.2 

Compost- 

Technical  Operating  Restrictions 

0.2 

3 

0.6 

7.  10 

In* 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7 ft 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

CompactlblUty 

0.4 

1 

0.4 

5.8 

BaleabUity 

0.8 

9 

5.4 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

6.  80 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.  8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.  4 

6 

2.4 

Fragments  blllty 

0.2 

10 

2.0 

Separability 

0.  1 

3 

0.3 

9.  3 

Combustibility 

0.5 

10 

5.0 

Potential  Damage  to  Equipment 

0.2 

10 

2.0 

Inctnera- 

7 ft* 

tlon 

Air  Pollution  Potential 

0.2  r 

7 

1.4 

Water  Pollution  Potential 

0.2 

10 

2.0 

6.  4 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

4 

1.8 

Fragmentablllty 

0.1 

10 

1.0 

Material  Density 

0.  2 

10 

2.0 

9 4 

Compactibillty 

0.4 

10 

4.0 

Sanitary 

Landfill 

Biological  Degradability 

0.3 

8 

2.4 

8.  30 

Air  Pollution  Potential 

0.  2 

10 

2.0 

Water  Pollution  Potential 

0.2 

9 

1.8 

7.2 

Land  Pollution  Potential 

0.2 

5 

1.0 

Resource  Depletion  Potsntlal 

0.4 

6 

2.4 

Material  Density 

0.2 

10 

2.0 

Compactibillty 

0.3 

10 

3.0 

Biological  Degradability 

0.3 

8 

2.4 

7.4 

Saa 

Regulatory  Operational 

Disposal 

Restrictions 

0.2 

0 

0.0 

5.80 

A Ir  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.  2 

0 

0.0 

. 2 

Land  Pollu  ion  Potent  in  1 

0.  2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

0-8 
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APPENDIX  C(M) 


Characteristics 


Separability 
Market  (or  Commodity 


Resource  Depletion  Potential 


Separability 


Reaource  Depletion  Potential 


Fragmentabllity 
Separability 
Chemical  Degradability 
Pyrolyela  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentabllity 

Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Numerical  Proeeea  Evaluation 
For  BURLAP  SACK 

Material  Number 


Relative 

Importance 


Compost* 

i»g 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compectlblllty 

Baleabillty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentabllity 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  PoUuttwn  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 

Fragmentabllity 
Material  Density 
Compactibillty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Material  Density 
Compactibillty 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Watsr  Pollution  Potential 
Land  Pollu  .Ion  Potential 
Reaource  Depletion  Potential 


r 


APPENDIX  C,'B8) 


Numerical  Process  Evaluation  Matrix 
For  PQLYOLEFIN/ALUMINl 

Matarlal  Number  jj 


Relative 

Proceaa 

Characterlatica 

Importance 

Data  rm  load 


Separability 
Market  for  Commodity 


heaource  Depletion  Potential 


Separability 


Reaource  Depletion  Potential 


r (h  it*th  1 ml. m nr*  ;rriT«  i 


Fragmentability 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Reatrictiane 

A ir  Pollution  Potential 
Water  Pollution  Potential 
Load  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentability 

Separability 

Biological  Degradability 
Technical  Open. ting  Reatrictlona 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Watei  Pollution  Potential 
Land  Pollution  Pt  ential 
Reaource  Depletion  Potential 


Compactlbllity 

Baleabillty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentability 

Separability 

Combuatlbllity 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potenttal 


Fragmentability 
Material  Denalty 
Compactlbllity 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
Compactlbllity 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Polk  Ion  Potent  in  i 
Reaource  Depletion  Potential 


APPENDIX  CtlOO) 


Numerical  Procete  Evaluation  Matrix 
For  COOPERAGE  KEG 


Material  Number  99 


Relative 

Importance 

Determined  | 

Procese 

Characteristics 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Disposal 

Rating 

Rating 

Rating 

Total 

Rating 

Direct 

Separability 

O.b 

ft  ' 

4.0 

9.0 

Reuse 

Market  for  Commodity 

C.S 

10 

5.0 

9.50 

Resource  Cepletton  Po  ten  till 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

8 

3.2 

4.4 

Recycle 

Technical  Oceratlns  Restrictions 

o.« 

2 

1.  2 

8.  70 

Resource  Depiction  Potential 

1.0 

9 

9.0 

9.0 

Fragment  tiblllty 

0.2 

S 

1.0 

Separability 

0.2 

8 

1.6 

7#  8 

Chemical  Degradaolllty 

0.4 

10 

4.0 

Pyrolyata 

Technical  Operating  Restrictions 

0.  2 

s 

1.0 

7.  70 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

U.  2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

FragmentabiUty 

0.3 

5 

1.0 

Separability 

0.2 

8 

1.6 

6.0 

Biological  Degradability 

0.4 

7 

2.8 

Compost- 

ing 

Technical  Operating  Restrictions 

0.2 

3 

0.6 

8.90 

Air  Pollution  Potential 

0.2 

10 

1.0 

Water  Pollution  Potential 

C.2 

10 

2.0 

7 ft 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Conpactlbtllty 

0.4 

4 

1.6 

5.8 

BaleabUlty 

0.6 

7 

4.2 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

8.80 

Water  Pollution  Potential 

0,2 

10 

2.0 

7 0 

Land  Poilu.lon  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

6 

2.4 

FragmentabiUty 

0.2 

5 

1.0 

Separability 

0.1 

8 

0.8 

7#  8 

Combustibility 

O.S 

8 

4.0 

Potential  Damage  to  Equipment 

0.1 

10 

2.0 

Inelnera- 

7.  10 

tlon 

Air  Pollution  Potential 

0.2 

7 

1.4 

Water  Pollution  Potential 

0.  2 

10 

2.0 

8.  4 

Land  Pollution  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

4 

1.6 

FragmentabiUty 

0.1 

5 

0.3 

Material  Density 

0.2 

2 

0.4 

5.0 

Sanitary 

Landfill 

Compactibllity 

0.  4 

5 

2.0 

Biological  Degradability 

0.3 

7 

2.1 

8. 10 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

1.8 

7.2 

Land  Pollution  Potential 

0.2 

b 

1.0 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

2 

0.4 

Compactibllity 

0.3 

5 

1.  5 

Biological  Degradability 

0.3 

7 

2. 1 

4.0 

Sea 

Regulatory  Operational 

Disposal 

Restrictions 

0.2 

0 

0.0 

Air  Pollution  Potentlsl 

0.2 

10 

2.0 

Watsr  Pollution  Potential 

0.2 

0 

0.0 

4.2 

Land  Pollt  Ion  Potential 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

0.8 

- 
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APPENDIX  CU01' 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Numerical  Process  Evaluation  Matrix 
For  EXCELSIOR  DUNNAGE 

Material  Mnmhar  100 


Relative 

importance  Op#r,tt0Ml  m#Bui 
Ratine  Ratine 


Determined 


Separability 
leal 


Resource  Depletion  Potential 


Fragment  ability 
Separability 
Chemical  Degradability 
Pyrolysis  Technical  Operating  Restrictions 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragments  bllity 
Separability 

Biological  Degradability 
Technical  Operating  Restrictions 


Compost- 

ing 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Disposal 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Compactlblllty 

Baleablllty 


Atr  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depletion  Potential 


Fragmentablllty 
Material  Density 
Compactlblllty 
Biological  Degradability 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Resource  Depict  leu  Potential 


Material  Density 
Compactibility 
Biological  Degradability 
Regulatory  Operational 
Restrictions 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Poilv.  Ion  Potential 
Resource  Depletion  Potential 


APPENDIX  CUM) 


Numerical  Proem  Evaluation  Matrix 
For  PLYWOOD  CRATE 

Material  Mnmhar  101 


Relative 

Importance 

Determined  | 

Proeaaa 

Characterlatlca 

Operational 

Environ- 

mental 

Relative 

Sub* 

Total  Disposal 

Rating 

Rating 

Rating 

Total 

Rating 

Direct 

Separability 

O.S 

7 

3.8 

8.  8 

Rauaa 

Market  for  Commodity 

0.6 

10 

8.0 

9.30 

Reaource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

7 

?-s 

4.0 

6.80 

RecyCe 

0.6 

2 

1.2 

Reaource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragmentablllty 

0.2 

6 

1.2 

Separability 

0.2 

7 

1.4 

7.6 

Chemical  Degradability 

0.4 

10 

4.0 

Pyrolysis 

Technical  Operating  Reatrlctloea 

0.2 

5 

1.0 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.  i 

e 

1.2 

Separability 

0.2 

7 

1.4 

6.0 

Biological  Degradability 

0.4 

7 

LB 

Compost- 

ing 

Technical  Operating  Restriction* 

0.2 

3 

t.'.e 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Compactlblllty 

0.4 

4 

1.6 

6.4 

Baleabll  Ity 

0.8 

8 

4.8 

Baling 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.10 

Water  Pollution  Potential 

0.2 

10 

2.0 

7.8 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

6 

2.4 

Fragmentablllty 

0.2 

6 

1.2 

Separability 

0. 1 

7 

0.7 

7.  0 

Combuatlblllty 

0.5 

8 

4.0 

Potential  Damage  to  Equipment 

0.2 

10 

2.0 

Inclnara- 

7.15 

tlon 

A lr  Pollution  Potential 

0.2 

7 

1.4 

Water  Pollution  Potential 

0.  2 

10 

2.0 

6.4 

Land  Pollution  Potential 

0.2 

7 

1.4 

Reaource  Depletion  Potential 

0.4 

4 

1.6 

Fragim  nubility 

0.  1 

6 

o.e 

Material  Density 

0.2 

2 

0.4 

6.  7 

Sanitary 

Landfill 

Compactlblllty 

0.4 

9 

3.  6 

Biological  Degradability 

0.3 

7 

2.  1 

6f  95 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

9 

1.8 

7.2 

Land  Pollution  Potential 

0.2 

S 

1.0 

Reaource  Depletton  Potential 

0.4 

6 

2.4 

Material  Density 

0.2 

2 

0.4 

Compactlblllty 

0.3 

9 

2.  7 

Saa 

Biological  Degradability 
Regulatory  Operational 

0.3 

7 

2.  1 

5.  2 

Dlapoaal 

Re  strict  lone 

0.2 

0 

0.0 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

4.  2 

Land  Pollv  ion  Potent  let 

0.2 

7 

1.4 

Resource  Depletion  Potential 

0.4 

2 

0.8 

.318. 


APPENDIX  C(1 03) 


F — — 


Numerical  Proceaa  Evaluation  Matrix 
For  VENEER  CRATE 

Material  Number *02 


Relative 
Importance  j 

Determined 

Proceaa 

Characteristics 

Operational 

Environ- 

mental 

Relative 

Sub- 

Total  Disposal 

Rating 

Rating 

Rating 

Total 

Rating 

Direct 

Separability 

7 

3.5 

eh 

Reuse 

Market  for  Commodity 

9 

4.5 

m 

9.00 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

if 

7 

mm 

Recycle 

2 

6.50 

Resource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragments  blllty 

0.2 

6 

Separability 

0.  2 

7 

■SI 

fl  0 

Chemical  Degradability 

0.4 

10 

f. 

Pyrolysla 

Technical  Operating  Restrictions 

0.2 

S 

1.0 

7.  90 

Air  Pollution  Potential 

0.2 

Water  Pollution  Potential 

0.2 

mm  ! 

; Kxfl 

7.8 

Land  Pollution  Potential 

0.2 

1.4 

Resource  Depletion  Potential 

0.4 

mm 

2.4 

Fragments  blllty 

■BP 

8 

1.6 

Separability 

7 

1.4 

6.6 

Biological  Degradability 

6 

3.2 

Compost- 

ing 

Technical  Operating  Restrictions 

in 

3 

0.6 

7 

Air  Pollution  Potential 

■n 

1U 

non 

Water  Pollution  Potential 

10 

7.6 

Land  Pollution  Potential 

7 

1.4 

Resource  Depletion  Potential 

mam- 

6 

2.4 

Compactlbillty 

0.4 

4 

D 

Baleablllty 

0.8 

6 

MEM 

Baling 

Air  Pollution  Potential 

l 

mapi 

2.0 

■ 

6.60 

Water  Pollution  Potential 

mm 

2.0 

Land  Pollution  Potential 

; mM  • 

1.4 

Resource  Depletion  Potential 

M3M 

2.4 

n 

Fragmentabllity 

0.2 

6 

1.6 

Separability 

0.1 

7 

0.  7 

8.3 

Combustibility 

I 

8 

Hi 

Potential  Damage  to  Equipment 

10 

tnelnera- 

tlon 

Air  Pollution  Potential 

mnm 

1.4 

Water  Pollution  Potential 

m 

* 

2.0 

6.4 

Land  Pollution  Potential 

1.4 

Resource  Depletion  Potential 

■n 

illiglliM 

1.6 

Fragmentabllity 

0.  1 

6 

■31' 

F , 

Material  Density 

2 

HBfl 

Sanitary 

Landfill 

Compactlbillty 

HI 

9 

1 

Biological  Degradability 

6 

■H 

7.  20 

Air  Pollution  Potential 

10 

2.0 

Water  Pollution  Potential 

9 

1.8 

HI 

Land  Pollution  Potential 

ns 

S 

1.0 

Resource  Depletion  Potential 

■0 . I 

6 

2.4 

Hi 

Material  Density 

2 

Compactlbillty 

9 

■SI- 

Biological  Degradability 

7 

5.  2 

Sea 

Regulatory  Operational 

Dlapoaal 

Restrictions 

lUI 

4.70 

Air  Pollution  Potential 

10 

2.0 

BT'  ■ 

Water  Pollution  Potential 

MEM 

0 

0.0 

D 

Land  Polk  ion  Potent  ini 

7 

1.  4 

Resource  Depletion  Potential 

■Sfl 

2 

0.6 

■■ 

t 

L 
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APPENDIX  CU04) 


Characteristics 


Separability 
Market  for  Commodity 


Resource  Depletion  Potential 


Separability 


( iiHimHJ  Vi'Uiiiin'Vti-i  <n 


Reaource  Depletion  Potential 


Fragmentablllty 
Separability 
Chemical  Degradability 
Pyrolyala  Technical  Operating  Reatrictlona 

Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 

Separability 

Biological  Degradability 
Technical  Operating  Reatrictlona 


Numerical  Proceaa  Evaluation  Matrix 
For  WOOD  PALLET 

Material  Number 103 


Ralatlve 

Importance  Oparattonal  mtnU1 
Rating  Rating 


Compost  - 
lng 


Incinera- 

tion 


Sanitary 

Landfill 


Sea 

Dlapoeal 


Air  Pollution  Pot'.ntlal 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Compactlblllty 

BaleabUlty 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 

Separability 

Combustibility 

Potential  Damage  to  Equipment 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Fragmentablllty 
Material  Denalty 
CompactiblUty 
Biological  Degradabilit 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollution  Potential 
Reaource  Depletion  Potential 


Material  Density 
CompactiblUty 
Biological  DegradablUty 
Regulatory  Opera: Iona l 
Reatrictlona 


Air  Pollution  Potential 
Water  Pollution  Potential 
Land  Pollu  ion  Potential 
Reaource  Depletion  Potential 
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Numarlcal  Procsss  Evaluation  Matrix 

For  WIREBOUNE  WOOD  CRATE 


Material  NumbarlM 


Proceaa 

Characters  tics 

Relative 

Importance 

Determined 

Operational 

Rating 

Environ- 

mental 

Rating 

Relative 

Rating 

Sub- 

Total 

Total  Disposal 
Rating 

Dirac  t 

Separability 

0.  S 

7 

3.5 

6.0 

Reuaa 

Market  for  Commodity 

0.  5 

9 

4.5 

9. 00 

Resource  Depletion  Potential 

1.0 

10 

10.0 

10.0 

Separability 

0.4 

7 

2.8 

Re-yclc 

Technical  Operating  flsatrictlons 

0.6 

9 

1.2 

4a  0 

6.50 

Resource  Depletion  Potential 

1.0 

9 

9.0 

9.0 

Fragmentablllty 

0.2 

2 

0.4 

Separability 

0.2 

7 

1.4 

Chemical  Degradability 

0.4 

9 

3.8 

6.4 

Pyrolyala 

Technical  Operating  Restrictions 

0.2 

5 

1.0 

7.10 

A Ir  Pollution  Potential 

0.  2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.  8 

Resource  Depletion  Potential 

0.4 

o 

2.4 

Fragmentablllty 

0.2 

2 

0.1 

Separability 

0.2 

7 

1.4 

Biological  Degradability 

0.4 

7 

2.8 

5*2 

Compoat- 

Technical  Operating  Reatrlctlona 

0.2 

3 

0.8 

i 50 

tog 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.? 

7 

1.4 

7.  8 

Resource  Depletion  Potential 

0.4 

6 

2.4 

Compactibllity 

0.4 

5 

2.0 

Baleat  dty 

0.6 

7 ! 

4.2 

6.2 

Ba  Lag 

Air  Pollution  Potential 

0.2 

10 

2.0 

7.00 

Water  Pollution  Potenttal 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

7.8 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Fragmentablllty 

0.2 

2 

0.4 

Separability 

0.1 

7 

0.7 

Combustibility 

0.6 

6 

4.0 

7.1 

Potenttal  Damage  to  Equipment 

0.1 

10 

2.0 

Inclnsra  - 

8.75 

tloo 

A Ir  Pollution  Potential 

0.2 

7 

1.4 

Water  Pollution  Potential 

0.2 

10 

2.0 

Land  Pollution  Potential 

0.2 

7 

1.4 

8.4 

Resource  Depletion  Potential 

0.4 

4 

i r 

Fragmentablllty 

0.1 

2 

0.2 

Material  Density 

0.2 

3 

0.8 

* 9 

Sanitary 

Comps  ctibility 

0.4 

6 

2.4 

Landfill 

Biological  Degradability 

0a  3 

7 

2.1 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

9 

1.8 

Land  Pollution  Potential 

0.2 

5 

1.0 

7.2 

Resource  Depletion  Potential 

0.4 

8 

2.4 

Material  Density 

0.2 

3 

0.8 

Compactibllity 

0.  3 

6 

1.8 

4.5 

Biological  Degradability 

Os  3 

7 

2.1 

S«ft 

Regulatory  Operational 

Disposal 

Restrictions 

0.2 

0 

0.0 

4.  35 

Air  Pollution  Potential 

0.2 

10 

2.0 

Water  Pollution  Potential 

0.2 

0 

0.0 

Land  Polti  ion  Potential 

0.2 

7 

1.4 

4.2 

Reaource  Depletion  Potential 

0.4 

2 

0.8 
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ECONOMIC  ANALYSIS  OF  WASTE  DISPOSAL  PROCESSES 


1 . COST  AND  REVENUE  DATA 


As  mentioned  in  the  Fact  Sheet  format  section  of  this  report. 
Chapter  II,  Section  4,  the  economics  of  waste  disposal  processes 
are  a function  of  many  variables,  such  as  the  tons  of  particular  wastes 
generated  per  day  and  specific  locations  of  the  Army  installations  in 
reference  to  other  available  reclamation  and  disposal  sites.  There- 
fore, to  make  the  Summary  Fact  Sheets  as  complete  as  possible,  and 
prior  to  selecting  a waste  disposal  process,  it  will  be  necessary  for 
the  cognizant  officer  at  each  Army  installation  to  assess  the  economics 
associated  with  each  alternative  waste  disposal  process. 

As  an  aid  in  determining  the  relevant  costs  and  revenues  of  the 
alternative  processes,  a Cost  Revenue  Data  Sheet,  Table  D-l,  has 
been  developed  in  conjunction  with  specific  instructions  for  completing 
the  table.  An  example  of  the  Completed  Cost  Revenue  Data  Sheet, 
Table  D-2,  is  provided.  In  addition,  a Summary  Cost  Data  Sheet  for 
solid  waste  and  liquid  waste.  Tables  D-3  and  D-4,  respectively,  and 
specific  instructions  for  each,  have  been  developed  and  are  presented 
on  the  following  pages. 

(1)  Cost /Revenue  Data  Sheet 


The  objective  of  the  Cost/Revenue  Data  Sheet  is  to  de- 
termine for  each  process,  the  daily  costs  and  revenues  involved 
in  the  disposal  of  solid  or  chemical  wastes.  The  cognizant 
officer  at  each  U.  S.  Army  base  will  be  tasked  with  the  determi- 
nation of  (1)  relevant  costs  and  revenue  figures  and  (2)  the 
disposal  cost  per  ton  for  each  process. 
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TABLE  D-l . COST  /REVENUE  DATA  SHEET 


COST/REVENUE  DATA  SHEET 


APPENDIX  D(4) 


For  entering  data  on  the  Cost /Revenue  Data  Sheet,  the 
following  instructions  apply. 


General 


U.S.  Army  Base  Name:  Enter  the  name  of  your  particular 

Army  base. 

U.S.  Army  Base  Location:  Enter  the  location  of  your  particular 

Army  base. 


Material  Category:  Enter  the  name  of  the  material 

category  as  it  is  stated  on  the  Fact 
Sheet. 


Process: 


Enter  the  name  of  the  disposal 
process  that  is  under  consideration. 


Date: 


Enter  the  date  on  which  this  data 
sheet  is  completed. 


Process  Data 


Capital  Costs: 


Economic  Life: 


Interest  Rate: 


Enter  the  one-time  investment 
costs  for  the  land,  buildings,  and 
associated  equipment  including  any 
initial  engineering,  training,  or 
legal  costs.  The  total  capital  cost 
is  the  sum  of  these  investments. 

Enter  the  economic  or  useful  life 
in  years  for  each  capital  cost  in- 
vestment. The  data  will  be  used 
for  determining  the  amortization 
factor.  (See  Note  on  page  D-7). 

Enter,  in  terms  of  percent,  the 
present  interest  rate  or  cost  of 
money  (e.  g. , 4%,  6%,  10%).  The 
interest  rate  will  be  used  for 
determining  the  amortization  factor. 
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Capacity:  Enter  the  design  or  rated  capacity 

of  the  disposal  process  in  tons  per 
day.  Enter  the  actual  or  estimated 
throughput  of  the  disposal  process 
in  tons  per  day. 

Installation  Date:  If  the  disposal  process  is  presently 

operating,  enter  the  date  of  in- 
stallation. If  the  disposal  process 
is  not  presently  operating,  enter 
the  words,  "Not  Applicable.  " 

Number  of  Operating  Days:  Enter  the  number  of  days  the 

process  is  or  would  operate  per 
year. 

Number  of  Operating  Enter  the  number  of  shifts  which 

Shifts:  is  or  would  be  operated  per  year. 


Cost /Revenue  Data 
Direct  Costs 

Operating  Labor:  Enter  the  number  of  employees 

per  shift  and  their  associated  daily 
wages  for  each  labor  grade  (e.  g. , 
$30.  00  per  day).  Multiply  the 
number  of  employees  per  shift  by 
their  associated  daily  wages  and 
by  the  number  of  shifts.  Enter 
this  product  under  the  subtotal 
heading.  Add  the  values  under  the 
subtotal  heading  and  enter  this  sum 
in  the  daily  operating  labor  cost 
space. 
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Maintenance  Labor; 


Ultimate  Disposal  Cost 
of  Residue: 


Daily  Direct  Costs: 


Enter  the  number  of  employees  per 
shift  and  their  associated  daily 
wages  for  each  labor  grade  (e.  g. , 
$30.  00  per  day).  Multiply  the 
number  of  employees  per  shift  by 
their  associated  wages  and  by  the 
number  of  shifts.  Enter  this 
product  under  the  subtotal  heading. 
Add  the  values  under  the  subtotal 
heading,  and  enter  this  sum  in  the 
daily  maintenance  labor  cost  space. 

Enter  the  daily  costs  involved  in 
collecting,  transporting,  and  dis- 
posing of  the  residue  from  the 
process.  If  the  ultimate  disposal 
i3  sanitary  landfill,  the  cost  of 
disposing  may  be  obtained  from  the 
Cost /Revenue  Data  Sheet  for 
sanitary  landfill. 

Enter  the  sum  of  the  total  daily 
operating  and  maintenance  labor 
costs,  and  the  ultimate  disposal 
cost  of  the  residue. 


Indirect  Costs 


Fringe  Benefits:  Enter  the  existing  fringe  benefit 

rate  in  decimal  form  (e.  g. , .25) 
in  the  provided  space  and  the  sum 
of  the  daily  operating  and  mainte- 
nance (O&M)  costs  in  the  labor 
wages  space.  Multiply  the  benefit 
rates  by  the  labor  wages.  Enter 
the  product  in  the  provided  space. 

Utilities:  Enter  the  cost  of  utilities  per  day. 
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Materials  and  Supplies: 


Overhead  and  Adminis- 
trative Cost: 


Capital  Amortization: 


Daily  Indirect  Costs: 


Enter  the  cost  of  materials  and 
supplies  for  the  operation  and 
maintenance  of  the  process  on  a 
per-day  basis. 

Enter  the  daily  overhead  (not  in- 
cluded in  other  indirect  costs) 
and  administration  costs. 

Enter  the  capital  costs  for  each 
investment  (see  process  data 
section).  Enter  the  annual  amorti- 
zation factor  selected  from  standard 
interest  rate  tables  on  the  basis  of 
the  economic  life  and  the  interest 
rate.  Multiply  the  capital  cost  by 
its  respective  amortization  factor. 
Since  this  value  is  an  annual  amount, 
divide  this  amount  by  the  number  of 
operating  days  per  year.  Add  the 
capital  amortization  for  the  land, 
plant,  and  equipment.  Enter  the 
sum  of  the  daily  capital  amortiza- 
tion in  the  space  provided. 

Enter  the  sum  of  the  daily  costs  of 
fringe  benefits,  utilities,  materials 
and  supplies,  overhead  and  ad- 
ministration, and  capital  amorti- 
zation. 


Revenue 

Sale  of  By-Products:  Enter  the  daily  amount  of  dollars 

received  from  the  sale  of  by- 
products. 

Sale  of  Salvage:  Enter  the  daily  amount  of  dollars 

received  from  the  sale  of 
salvageable  materials. 
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External  Contractual 
Services /Re  venue : 


Enter  the  dally  amount  of  dollars 
received  for  external  contractual 
services  rendered. 


Daily  Revenue:  Add  the  daily  sales  of  by-products. 

salvage,  and  the  external 
contractual  services.  Enter  this 
sum  in  the  space  provided. 


Disposal  Costs 


Daily  Direct  Costs: 


Enter  the  daily  direct  costs  from 
above. 


Daily  Indirect  Costs: 
Daily  Costs: 

Daily  Revenue: 

Daily  Disposal  Cost: 

Actual  Throughput: 

Daily  Disposal  Cost 
per  Ton: 


Enter  the  daily  indirect  costs 
from  above. 

Enter  the  sum  of  the  daily  direct 
and  indirect  costs. 

Enter  the  daily  revenue  dollars 
from  above. 

Subtract  the  daily  revenue  from 
the  daily  costs.  Enter  this  value 
in  the  space  provided. 

Enter  the  actual  daily  throughput 
in  tons  per  day  from  the  process 
data  section. 

Divide  the  daily  disposal  cost  by 
the  actual  throughput.  Enter  the 
result  in  the  space  provided. 


Note:  For  purposes  of  computing  depreciation,  land  is  usually 

excluded.  However,  in  the  computation  of  the  amortiza- 
tion of  the  investment,  the  economic  and  useful  life  of 
the  land  is  usually  taken  to  be  the  same  as  the  plant 
except  for  sanitary  landfill.  In  such  a case,  the  fol- 
lowing calculations  apply: 
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Fb™  Z1  J l) 

D \ 100  J 

where  E = estimation  of  necessary  landfill 
capacity  in  cubic  yards  per  year 

F = a factor  incorporating  cover  material, 
averaging  17  percent  for  deep  fills  and 
33  percent  for  shallow  fills,  with 
corresponding  F values  of  1.  17  and  1.  33 

R = amount  of  wastes  in  pounds  per  year 


D = average  density  of  wastes  in  pounds  per 
cubic  yard 

P = percent  reduction  of  waste  volume  in  the 
landfill  (0  to  90  percent). 


Y=|  (D.2) 

where  Y r number  of  useful  years  left  in  landfill  site 

A = present  availability  of  the  landfill  site  in 
cubic  yards 

E = estimation  of  necessary  landfill  capacity 
in  cubic  yards  per  year. 

Example: 

A hypothetical  Army  base,  utilizing  a deep  fill  sanitary  land- 
fill, generates  10,000,000  lb  of  wastes  per  year.  The  average 
density  of  the  wastes  is  300  lb/cu  ft,  and  the  estimated  volume 
reduction  is  17  percent.  The  present  availability  of  land  is 
323, 700  cu  yd. 
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Solution: 


F = 1. 17 

R = 10c  000, 000  lb/year 

D = 300  lb/cu  ft 

P - 17  percent 

A = 323,  700  cu  yd 

Equation  (D,  1): 

F _ FR  fl  - P \ 

E ■ 'd(  iooj 


(1.17)  (10,000,000) 
300 


M 


E = (39,000)  x (.83) 


E = 32,  370  cu  yd/year 


Equation  (D.  2): 


Y = 


A 

E 


Y = 


323,  700 
32,  370 


10  years 
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(2)  Summary  Cost  Data  Sheet 


The  objective  of  the  Summary  Cost  Data  Sheets  (Tables 
D-3,  D-4)  is  to  determine  for  each  disposal  process  (1)  the 
daily  cost  per  ton  and  (2)  the  resultant  economic  ranking.  The 
cognizant  officer  at  each  U.  S.  Army  base  will  be  tasked  with 
the  determination  of  the  economic  ranking  of  each  disposal 
process. 

For  entering  data  on  the  Summary  Cost  Data  Sheet,  the 
following  instructions  apply. 


U.S.  Army  Base  Name:  Enter  the  name  of  your  particular 

Army  base. 

Material  Category:  Enter  the  material  category  as  it 

is  stated  on  the  Fact  Sheet 


Date: 


Enter  the  date  on  which  this  data 
sheet  is  completed. 


Daily  Disposal  Cost  Enter  the  daily  disposal  cost  per 

per  Ton:  ton  for  each  enumerated  process 

from  the  Cost/ Revenue  Data  Sheet. 


Daily  Collection  Cost 
per  Ton: 


Daily  Cost  per  Ton: 


Enter  the  daily  collection  cost  per 
ton  from  the  Cost /Revenue  Data 
Sheet  for  each  process.  Unless 
unusual  circumstances  arise,  the 
cost  will  be  the  same  for  each 
enumerated  process. 

Add  the  respective  daily  disposal 
cost  per  ton  and  the  daily  collection 
cost  per  ton.  Enter  the  respective 
sum  for  each  enumerated  process 
in  the  space  provided. 
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Economic  Ranking: 


Review  the  computed  daily  cost  per 
ton  figures.  Rank  each  process 
with  the  lowest  daily  cost  per  ton 
receiving  a value  of  1,  the  next 
lowest  a value  of  2 and  so  or  until 
all  processes  are  ranked.  Enter 
the  economic  rankings  on  t 'V'lid 

Waste  Summary  Fact  Shv  ;ie 
Liquid  Waste  Summary  Fact  Sneet 
as  applicable. 
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2.  COST  ESTIMATES 


As  an  aid  in  accomplishing  the  economic  analysis,  cost  estimates 
of  different  waste  disposal  processes  have  been  extracted  from 
Volume  II  of  the  Handbook  of  Environmental  Control,  and  are  presented 
on  the  following  pages. 

The  cost  estimates  are  grouped  in  the  following  manner: 

. Common  Waste  Disposal  Methods 

. Refuse  Collection 

. Size  Reduction  Equipment 

. Pyrolysis 

. Composting  • 

, Incineration 

. Sanitary  Landfill 

. Liquid  Waste  Disposal 

. Marine  Disposal. 
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COSTS  OF  COMMON  WASTE  DISPOSAL  METHODS 


Direct  cost 


Method 

Description 

A 

H 

Status 

Mechanical 

1 ompicssion  of  refuse  to  reduce 

Ill'S 

II.2S 

Used  extensively  lo  reduce 

compaction 

i tv  volume  t»y  ;i  laclor  til  ?.  1 5 

collection  and  hauliny  costs 

Kiirmny  and 

f nonpine  and  luirniny  ol  icfusc 

Minimal 

Accounts  lor  45  per  cent  of 

dumping  in 

in  the  cits  dump 

waste  disposal,  but 

the  open 

use  is  decreasing 

Incineraiion 

llnriiiny  ol  refuse  in  a furnace 

3,(11  lit  KMItlll1 

3 

H1 

l airly  well  accepted  in  large 

under  controlled  conditions 

3. St  10  7,tlttll! 

3.S 

S' 

communities 

I’yrolysis 

Chemical  comcision  .it 

s.tiim  Kumit 

3 

10 

Introduction  contingent  on 

oiyanic  traciion  to  useful 
products 

salability  of  products 

Composting 

( omersion  ol  organic  fraclion 

4.1100  1 11.01  Id1 

3 

Ilf 

Intioduction  contingent  on 

lo  harmless  products  In 

i .Stitt  i n.ttoiO 

2 

7' 

salability  of  products 

microhial  acfnily 

Sanilars 

Kiui.il  ol  refuse  or  processed 

l.oitti  2.tiitti'-' 

i 

2 1 

Accounts  lot  45  per  cent  ol 

landliil 

residue  under  1 2 teel  olsoil 

1 2S 

2 25 

waste  disposal,  especially 
m coi..munities  with  access 

to  land  expanses 

Mine  fill 

II. inline  of  refuse  lo  and  hurial 

4 

6 

Being  introduced  in  large 

in  abandoned  mines 

communities  with  access 
to  abandoned  mines 

Ocean 

Diinipiny  of  refuse  from  barges 

1 argcly  discontinued  except 

diiiupin)! 

in  open  mean 

tor  a tew  coastal 
cities 

Hoy  feeding 

1 eedtny  ol  yarbjye  lo  hoys 

Not  relevant 

1 argcly  discontinued  as  a 
coiiseiiuence  ol 
sterili/ation  requirement 

Waste 

(■rindiny  ol  garbage  in  sink 

Not  relevant 

1 airly  popular  in  communities 

disposer 

unit  and  disposal  in  sewers 

with  sewer  systems 

Sals  aye 

Processing  jnd  reuse  ol  waste 

lltyhly  varuhle 

Ancient,  with  a growing  impact 

\<>f<  A capital  investment  (excluding  cost  ot  land),  in  S per  ion  ot  rated  daily  capacity. 
H operating  cost.  in  S per  (on  of  unprocessed  refuse 


HI  I I HI  N<  I S 

1.  A.  Ilerstijlt,  "Solid  Waste  I reulnient,"  St  lent  < and  hihitoliinv.  nil  34.  June  1969. 

2.  A.  Spilhaus,  li'mrc  ManaKcnwni  and  Control,  National  Academy  of  Sciences.  National  Research  C ouncil.  I 966, 
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UNIT  COSTS  OF  COMMON  WASTE  DISPOSAL  METHODS 


CandklaU'  ionn|i( 


(ollmionv 
pt*r  *eck 


C'ovt/ton. 

1967 


Pnmvutig 


( , mi.il  muim  1 1 <i I 

IIK  lllil.ll  lull  < sl.l lul.l  Ivl  I 

( mu. cl  i it 1 1 in.  >| i.i S iik  nil  i ili.m 
in  nil  .in  pol I ui inii  i min.. 1 1 
Mutin'  tin  iin'Mi  mil 
Indiiv1ii.il  nit  mil .ilmn 
( l|vn  Inn  inn:' 

( < i iti |>c ivl i nr  urn  i li.mii  il  I 
( nlH|1nsllllL'  Ittllllllnw  I 

Si'U  ii’t  iii.itiiiiiii 
Siiifli'  ii'Mili'iin  ii'Iiim'  I'limliiv 
( inn.il  iiiiivi'  ci nidi  iv 
(Vllll.ll  i Iinipii  vvlnll  mil  killin' 


74  mi 
I).. mi 
iii|.'lik.'il'l. 

in.  nn 


l)is|>oxal 


SjiiiI.ii>  l.mJlillnii 
Open  dumping 
Ijlld  v|lli.ldlllL' 
Ainin.il  Indinc 


Sou  in':  1 .Vi  \l<  »m  SlnJ  i <>l  SoliJ  llV/ifi  Ua’iait<  nil  III  in  tin  lr,\nn  Iren.  l S l)c|ijrlmcnl  ol 
Hi'jllll.  I duullmi.  Jinl  ttill.iii'.  I’lililk  IK'j||l|  Si riln.  1969 
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COST  OF  REFUSE  COLLECTION 


The  cost  of  refuse  collection  varies  from  $5  to  $25  per  ton,  depending  on  route  structure,  number  of 
required  stops,  and  location  of  containers.  Since  this  item  represents  70  to  80  per  cent  of  the  total 
refuse-handling  budget,  simplification  of  collection  proceduic  can  yield  considerable  savings.  Conversely,  a 
cumbersome  collection  problem  can  lead  to  dramatic  consequences  For  example,  the  average  cost  of 
disposing  of  an  item  discarded  along  the  highway  has  been  estimated  at  32  cents! 


Source:  A Hctsh.il! . "Solid  h’avtr  treatment.  ' Sri.  i'eehiutl . VO  3b,  June  1969 
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3.2  48  Cost  of  Refuse  Collection  in  46  Cities. 

Source:  A Study  oj  Solid  Waste  Collection  Systems  Comparing  1-Man  with  Multi-Man  Crews 
US.  Department  of  Health.  Kduc.iiion.  and  Welfare,  Public  Health  Service,  1969.  p.  62. 
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APPENDIX  D(19) 


COST  OF  SIZE  REDUCTION  EQUIPMENT 
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3.2-148  Capital  Cost  of  Size  Reduction  Equipment. 

Source:  R.F,  Testin  and  N L.  Drobny,  "Processing  and  Recovery  of 
Municipal  Solid  Waste,"  J Sami.  Fug  Dir , Proc,  Am.  Soc.  Civ.  Eng.,  June 
1970,  p 706. 


COST  OF  SIZE  REDUCTION  EQUIPMENT 

(irate  Si  it 


Cost  55mm-2in.  100mm  4 in.  150mm  6 in. 


1 ahur 

$2.42  $2  (14 

$1  50 

Depreciation 

3.17  2 86 

2.114 

Hammer  wear 

0.26  0.23 

0 16 

Utility 

11.76  0.56 

0.58 

Source:  Solid  Warn-  KcJuaion  Salvage  I’lani.  t .S,  Depaitment 
Education,  and  Welfare.  Public  Health  Service.  1968.  p 14 

ot  Health. 

APPENDIX  D(20) 


COST  ESTIMATE  FOR  PYROLYSIS 


Plant  cost 

$6,000,000 

fixed  char  yes  at  0.ltl30a 

824,000 

Labor.  1 2 men  at  $7,000 

84,(100 

4 men  at  $9,001) 
Maintenance  (2'.’  retort  in 

36,000 

vestment)** 

Disposal  1 491  residual  ref- 

190.000 

use/day  at  $4..$0/ton 

245,000 

Total  cost 

1 .065,000 

Revenue  at  $ 1 .52 1 May 

550,000 

Net  annual  cost 

515.000 

Disposal  cost/ton 

$5.66 

J Original  paper  assured  20-yar  plant  life  at  4 per  cent  interest. 
These  figures  were  changed  to  15  years  and  6 per  cent, 
respectively. 

*’  Data  obtained  on  hammcrmill  operation  indicated  maintenance 
costs  of  the  order  of  $1. 00/ton  processed  could  be  expected. 
•\ppro\imately  $90,000  was.  therefore,  added  to  Portcous' 
maintenance  I'ipure. 

Source:  A.  Portcous,  “Toward  a Profitable  Means  of  Waste 
Disposal,"  presented  at  W inter  Annual  Meeting  and  Incrgy  Systems 
Imposition,  Am.  Soc  Mech.  I ni:..  November  1967. 

Kl  I I III  NCI  S 

I . (1  R.  I ryling,  Combustion  higimrring.  Combustion  I nginecring. 
Inc  , 1966.  p 3. 

2 W (i.  Nelson.  “Wood  Ctili/ation  by  the  Badycr-Staliord  Process." 
In,!  hug  Clniii . 2-’l4l  31 2.  April  1930. 


.3.2  410 

RI  VI.MU:  l STIMATt  LOR  PYROLYSIS 

Item 

Yield, 

Tonday 

Pric* 

Revenue, 

per  cent 

per  diem 

Acetone 

tl.3 

0.45 

6.54/lb 

$57 

Acetic  acid 

3 1 

4 65 

94/lb 

835 

1 ars 

7 

10.5  j 

1 

Oils 

5 

7.5  | 

> 

1 

14/lb 

360 

Charcoal 

25 

37.5  ' 

1 

$7/ton 

260 

$1,512 

Source:  A. 

Portcous, 

“Toward  a 

Profitable 

Means  of 

Waste  Disposal."  presented  at  W inter  Annual  Meetinit  and 
Inergy  Systems  Imposition.  Am.  Soc.  Mech.  Kng.. 
. November  1967. 
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APPENDIX  D(21) 


i 

t 


TYPICAL  LOW  PRESSURE  PYROLYSIS  SYSTEMS 


System 


U.S.  Bureau  of 
Mines, 

Pittsburgh,  Pa.1  •* 
(Domestic  refuse 
and 

Monsanto 

Pan  American 

University  of 

industrial  was  1 

l-'nviro-Chem* 

Resources* 

California1 

Rc.lclOI 
t > pc 


1 H II '/batch. 

Roiary  kiln. 

Roiary  kiln. 

Two-stage  pilot 

elec  liically 

35  lon/day 

45  lon/day 

plant 

healed 

pilot  plant 

industrial 

waste  treat- 

1 

ment  plant 

fluidized 

bed 

Icmpciuturv.  '('  5nti  9tNi 

Produc  is. 
per  tun  ot 
i Hu  so 

iws  7. 41111  i H.inni  n ’ 

172  S 7*1  Btu  ll’ 
.17  q 2 million 
Hiu'ion  id  use 


Oil 

fat 


Ch.n 

Aqueous  liquoi 
Othei 


ll  h .17  ,..j| 

II. 5  S 6 cal 

III. lllltl  IK.IHIO  Blu/lb 

1511  Kill  lb.  2 .21111 
H.7IIII  Htu  Hi 

’ll  I HI  cal 
lb  12  lb  ammonium 
sulljte 


5IKI  KIM) 


5U0  700 


II 

KSD 

1.200 


/ 

25  it*  of  jias 
pel  loot  ol 
waste  tgas  tig- 
) ute  includes  un- 
\ condensed  oils, 
lats  plus  aque- 
ous liquoi  1. 41)0 

500  Blu/ll’ 

\ 


600  7110  1b; 

12.000  Blu/lb 


f Appbcable  lo 
tieaimenl  of 
papei  mill 
' black  liquoi 
lo  lecovet  in- 
organic pulp- 
^ tng  chemicals 


Cost 


52  6 pet  Ion  nel 

cost  | includes 
eredll  loi 
produdsl 1 


57  .50  K.5II  5.1  50  4(H) 

pel  Ion  (no  per  ion 

icclamalion 
oi  pioducisl 


RtFCRf.NCf  S 

I "Reuse  and  Recycle  of  Wastes,*'  Proc  Noitheasiein  Regional  Anlipollulion  Conference,  University  of  Rhode  Island. 
1971 

2.  W S Sannere/af  ( . imrsion  ol  Municir-al  and  Industrial  Ke),ise  Into  Use)ul  Materials  by  Pyrolysis.  US  Department 
ol  ihe  Interior.  Bureau  ol  Mines,  1970. 

1.  "Pyrolysis  ol  Rclusc  I lams  1 .round,""  hneiron  Sii.  Teehnoi , .5  310,  1971 
4 ( (I.  (lolucke.  Solid  Waste  Management.  University  of  California.  197(1, 

5.  CXI  (iolueke  and  PH  Mctiauhcy.  Comprehensive  Studies  of  Soil'd  Waste  Management . Universily  >|  ("3|  fornia.  1970. 
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ACTUAL  COST  OF  OPERATIONS  FOR  THE  USPHS-TVA  COMPOSTING  PLANT,  1968* 
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APPENDIX  D(23) 


COSTS  OF  PROCESSING  RAW  REFUSE  UTILIZING 
DIFFERENT  COMPOST  SYSTEMS 


S/I'  S.  I«.n 


t ype  of  system 

l)anoa 

Don- 

Oliver11 

Ventilated 

cells1' 

Buhler- 

Uanrv^ 

Van 

Maanen* 

Average. 

unweighted 

Number  ot  plants 

3 

3 

2 

1 

14 

Capital  cost 

Antoiti/alion  of  building  and  ct|iupmcm 

II.7K 

(I.6K 

1 .OH 

2.01 

0 19 

0.95 

Interest  on  building  and  ec|uipinent 

11.74 

11.55 

f,  65 

1 IK 

0 i 2 

0.64 

Interest  on  reserve  fund 

0.0K 

11.117 

tl.’IS 

0.06 

0.03 

0.06 

Kental  ol  land 

0.114 

It.  15 

().())' 

0.04 

0.21 

0.1  1 

1 64 

1.45 

1.86 

3.29 

0 55 

1.76 

Operating  expense 

I’ersonncl 

1 .t  IK 

0.8.3 

1.92 

1.74 

064 

1.23 

l 'I  (lilies 

0.3K 

0.39 

0.53 

0.50 

0.07 

0.36 

Maimenaiue  and  repaiis 

0 33 

0 64 

0.35 

0.7.3 

0.46 

0.49 

Disposal  ot  reteets 

11.30 

It.  30 

0.30 

0.12 

0.05 

0.17 

Miscellaneous 

It  36 

0.31 

0 37 

O.IX 

1.46 

0.54 

3.43 

3 37 

a.  27 

3 27 

2.6K 

2.79 

1 ol..l  cost 

4 09 

3.73 

5.13 

6.56 

3.23 

4.55 

Income 

Salvage 

11.43 

0 08 

(1.17 

0.02 

0.13 

0.16 

Sale  ol  cont|..isl 

I.IK 

1.15 

1.56 

0.70 

0.45 

1.01 

1 oial  inc.o  ’g 

1.611 

1.33 

1.73 

0,72 

0.58 

1.17 

Net  cost 

3 49 

3 49 

3.4(1 

5.K4 

2 65 

3.38 

Cost  indices 

Interest  rate. ' 

7.5 

7.5 

5.3 

4.7 

5.0 

6.5 

1 ypiv.il  labor  cost,  annually 

3(1110 

3300 

23011 

40111) 

2500 

2800 

1 ” i.i  construction 

1 )60 

1963 

1964 

1964 

1932 

1958 

•'  Dan  < system  Continual  niising  aeration,  grinding 

in  one 

unit.  Kelnse  and 

sewage  sludge 

is  held  for 

3 -5  days  in 

rotating!  drum  with  blower  a ml  air  inunilolds.  Should  ho  windrowcd  after  leaving  drum  before  sale. 

1 Dorr-Oliver  ra spinv  system  Initial  sorting,  grinding,  roller  crushing,  and  gravity  separation  followed  by  windrow 
composting.  I urning  every  3 5 months  Windows  height  5 10  feet  outdoors  on  impervious  surface. 

1 Ventilated  cells  ( omnostine  in  cells  vith  natural  or  torced  ventilation.  Intermittent  disturbances.  Kolary  screening, 
sorting,  salvaging  and  ballistic  l gravity)  separation 

“ Uuhler  system  No  sorting,  grids  refuse  in  rot,  ;>  liaimitcrnull,  then  passes  over  permanent  magent 
c V.uiMaanen  I'nproi essed  retuse  vetted  and  decomposed  in  huge  « indrows  along  railwai  siding.  Turned  every  4 6 
months. 


SV  ,rce:  < • .1  Knpihik../  Saint  I i/g  Dir.  Am  Sue.  Civ  1-ng  . wj  41 . 1966.  footnotes  font  P.  Jones, /jig.  ./..  33(61  34. 
June  1 969 


APPENDIX  D(24) 


PRODUCTION  AND  SALES  OF  COMPOST 


Population 

R*w 

refuse 

processed, 

Comnost 

produced, 

Compost 

sold. 

Sales 

income. 

Income,  $/ton 
of 

Compost  Refuse 

System 

served 

U.S.t  * 

U.S. tons 

U.S.  tons 

S 

sold 

processed 

Dane 

700,000 

99,000 

66,000 

33,000 

24,000 

0.73 

0.24 

170,000 

46,500 

15,800 

25,800 

171,000 

6.63 

3.68 

80,000 

1 8,800 

13,200 

9,900 

9,900 

1.00 

0.53 

54,000 

9,900 

4,500 

4,400 

14,000 

3.18 

1.41 

210,000 

32,400 

5,300 

4,300 

2,700 

0.63 

0.08 

1,214,000 

206,600 

114,800  (56%) 

77,400 

221,600 

2.86 

1.07 

Dorr-Oliver 

700,000 

199,000 

74,200 

37,400 

204,000 

5.45 

1.03 

130,000 

26,400 

18,100 

17,600 

28,300 

161 

1.07 

75,000 

17,700 

13,200 

1 3,000 

24,000 

1.85 

1.36 

905,000 

243,100 

105,500  (437!.) 

68.000 

256,300 

3.77 

1.05. 

Others 

27,000 

9,300 

5,500 

5,500 

29,000 

5.27 

3.12 

90,000 

16,800 

10,100 

0 

0 

0.00 

0.00 

100,000 

18,800 

8,800 

8,800 

13,200 

1 .50 

0.70 

800,000 

162,000 

55,000 

57,200 

72,000 

1.26 

0.44 

1,017,000 

206,900 

79,400  (38%) 

71,500 

1 14,200 

1.60 

0.55 

Total 

3,136,000 

656,600 

299,700  (46%) 

216,900  (33%) 

592,100 

2.73 

0.90 

Source:  Economics  of  Composting  Municipal  Refuse  in  Europe  and  Israel.  Am.  Publ.  Health  Assn..  1 965. 


SALES  DISTRIBUTION  OF  COMPOST  FROM 
MUNICIPAL  REFUSE  IN  HOLLAND 


Yeir 


Outlet 

1961 

1965 

Forestland  improvement 

2.4 

0.6 

Basic  agriculture  (field  and  row  crops. 

and  for  pig  litter) 

34.4 

16.4 

Fruit  farming 

6.5 

6.3 

Hotbed  vegetable  farming® 

11.6 

13.0 

Greenhouse  vegetable  farming 

7.9 

8.4 

Flower  and  flower  bulb  production 

(greenhouse  and  outdoor) 

11.7 

17.6 

City  park,  sportfield,  and  recreational 

use 

25.5 

37.7 

* Hotbed  compost  is  freshly  ground  domestic  refuse.  It  is 
used  on  the  bottom  of  the  hotbed  in  place  of  horse 
manure.  The  biological  process  of  composting  generates 
heat  that  makes  the  hotbed  crop  grow.  Hotbed  crops  in 
Holland  are  cucumbers,  melons,  and  green  peppers. 

Source:  Solid  Waste  Management  /Composting,  U.S. 

Department  of  Health,  Education,  and  Welfare,  Public 

Health  Service,  1968,  p.  23. 
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APPENDIX  D(25) 


TRANSPORTATION  COSTS 
FOR  PRODUCT  COMPOST  SALES 

Dollars  Per  Ton 


The  municipality  and  its  composter  have  no  control 
over  location  of  the  market.  The  cost  of  shipping  urban 
produced  compost  to  either  the  rural  consumer  grower  or 
the  regional  commercial  fertilizer  blending  plant  is  a 
marketing  distribution  constraint. 


Class  20* 

Class  22Vi* 

Miles 

(humus,  sewage  sludge,  etc) 

(peat  moss) 

100 

% 6.40 

S 7.2n 

200 

8.40 

9.40 

300 

10  00 

1 1 .20 

400 

11.60 

1 3.00 

a 00 

1 3.00 

14  60 

600 

14.20 

16.00 

800 

17.00 

19.20 

1,000 

19.20 

2 1 .60 

d f igures  arc  from  J.l).  Hackler,  Unijorm  Freight  Classifi- 
cation, September  20,  1966  They  indicate  the  cost  pet 
ton  for  two  slightly  different  commodity  freight  classes. 

Source:  Technical-Fconoinic  Study  of  Solid  Waste 
Disposal  Meeds  and  Practices,  US.  Department  of  Health, 
f.ducation.  and  Welfare,  Public  Health  Service,  1969,  p. 
22. 
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APPFNDIX  D(26) 


ESTIMATED  COSTS  FOR  WINDROW  COMPOSTING  PLANTS 

1969 

Plant  capacity  in  tons  pet  day 


52 

Johnson  City, 

50 

100 

100 

200 

1 shift, 

1 shift. 

2 shifts, 

1 shift, 

2 shifts, 

Item 

7,164  tons,  1968* 

13,000  ton/year 

26,000  ton/year 

26,000  ton/yearc 

52,000  ton/year* 

Capital  costs 

Buildings 

5368,338 

5210,000 

5231.  .00 

$231,000 

'$251,000 

Equipment 

463,251 

482,700 

482,700 

607,100 

607,100 

Site  improvement*1 

126,786 

126,800 

1 26,800 

152,000 

152,000 

Land  cosre 

7,600 

8,400 

12,400 

12,400 

21,200 

Total 

5965,980 

5827,900 

5852.900 

$1,002,500 

$1,031,300 

Total  per  ton  daily  capacity 

Annual  operating  costs 

518,580 

516,560 

58.530 

510,020 

$5,156 

Depreciation1 

547,920 

$41,000 

$42,000 

$49,500 

$53,550 

Interest^ 

45,080 

38.600 

39.800 

46,200 

51,000 

Opera!  ionsc 

99,575 

133,950 

213,795 

197,850 

357,015 

Maintenance 

32,590 

43,700 

59,150 

59,850 

95.400 

Total 

225,1*5 

.257,250 

354,745 

353,400 

556,965 

Operating  cost  per  ton 

refuse  processed 

31.43 

19.77 

13  65 

13.58 

10.7 

* Actual  costs  of  plant  as  built  at  Johnson  City.  Plant  operates  on  l-shift  day.  Cost  per  ton  based  on  1968  Hvel  of  7.164  tons  of 
refuse  processed. 

“ Based  on  Johnson  City  plant  cost  data  adjusted  for  less  elaborate  equipment,  buildings,  and  modifications. 

^ Estimates  based  on  actual  Johnson  City  cost  data  projected  to  the  larger  daily  capacity  plants. 

“ Includes  preparation  of  composting  field  with  crushed  stone  and  needed  utility  lines. 

* Land  costs  are  estimated  based  on  approximate  land  values  near  Johnson  City,  Tennessee,  of  S800  per  acre. 

' Straight  line  depreciation  over  20  years  or  buildings  and  equipment,  excluding  land. 

b Bank  financing  at  7'/i  per  cent  over  20  years.  Yearly  figure  is  average  of  20-year  total  interest  charge.  Land  cost  included. 

Source:  A.W.  Breidenbach  el  at  . Composting  of  Municipal  Solid  Wastes  in  the  United  States,  U S.  Environmental  Protection 

Agency,  1971,  p.  59. 
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APPENDIX  D(27) 


COMPARISON  OF  ESTIMATED  CAPITAL  COSTS® 

linergv  and  Manpower  Requirements  lor  Mechanical  C'omposl  Plains 


Capacity, 


ton/day 

Fairfield 

Metrowaste 

IIX 

$ \ i<r 

HP 

Labor 

$ \ 10' 

HP 

Labor 

S x 10' 

HP 

labor 

Kill 

1 41’ 

9(H)1’ 

X1’ 

(1.9 

1,250 

12 

1.4 

61  HI 

20 

200 

2. 11’ 

1 ,40til> 

II1’ 

1.2 

1.700 

17 

2.I1’ 

Kill)1’ 

28*' 

300 

2.5 

1.70(1 

14 

1 5 

1 .90(1 

25 

2 7b 

9. 51 11' 

361' 

400 

3.2 

2.500 

20 

16 

2.000 

30 

X2h 

1 .1001’ 

45*’ 

a l:\clusive  of  cost  or  land  and  special  fout.Jation  problems  ( till  and/or  pilingl. 
h Author's  estimate  based  on  chemical  engineering  estimating  procedures. 

Source:  Surgeon  (ieneral's  Conlerenee  on  Solid  Waste  Management.  Vrm  eedings  lor  Metropolitan  Washington.  ll.S. 
Department  of  Health,  I'ducation,  and  Welfare,  Public  Health  Service.  1 9f> 7 . p 1 1 5. 


Rl  l I RLNCI  S 

I.  J.S.  Coulson,  Sales  Manager  •ct  Division.  I an  field  I nginccrtng  Company.  Personal  comtminic.ition,  June  15. 
1967 

2 V.  Brown.  President,  Mctropoi,  aste  Conversion  Corporation.  Personal  communication.  July  15.  1 9f»7 . 

3.  R.A.  Lynn.  Plant  Manager.  Inten...  ,onal  Disposal  Corpoiatlon.  St.  Petersburg.  I la..  Personal  coinniunica'ion,  June  31. 
1967. 


ESTIMATED  COST  TO  OWN  AND  OPERATE  DIGESTER  PLANTS 


Daily 

Annual 

Number  of 

Construction  costs 

Cost  per  Ion 

Cost  per  ton 

capacity 

tonnage. 

plant 

Buildings  and 

of  refuse  to 

of  refuse  to 

of  plant,  tons 

5 day  week 

employees 

Machinery 

utilities 

amortize  plant* 

operate  plant 

100 

26.000 

15 

51.200.000 

$ 500.000 

$6.75 

$4.25 

200 

52.000 

18 

2,000.000 

700.000 

5.25 

6.75 

300 

78,000 

23 

2.600.000 

400.000 

4.50 

6.50 

400 

104.000 

26 

3.200.000 

1.1110,000 

4.25 

6.00 

a Land  not  included  (5  to  It)  acres  required)  Amortization  20  wars  on  buildings  and  stationary  machinery  and  5 years  on 
mobile  equipment.  Interest  at  9 

b Re3|  esta'e  and  personal  property  ta\  not  included.  No  credit  taken  lor  sale  ol  plant  byproducts  (Thisrcventic  will  cove; 
cost  of  byproduct  marketing  and  provide  profit  lor  the  marketing  company). 

Source:  ( airfield  (engineering Company,  Marion.  Ohio.  1972. 
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ESTIMATED  INVESTMENT  COSTS  FOR  COMPOSTING  PLANTS 

Windrowing  and  Enclosed  Digestion  Syslenis 


150  ton/day  capacity 


Item  of  cost 

Windrowing 

Inclosed 

Construction  and  equipment 

SlB5.5(IOdO:l 

$200.81  HldO1’ 

Depreciation1 

9.280(1(1 

15.040.00 

Interest.  ^ 

8.660.00 

14.04000 

Capital  cost  per  ton 
daily  capacity 

1.227.00 

2.00500 

Total  cost  per  Ion 
refuse  processed 

0.46 

0.7$ 

Land 

9.2110.00 

2.64000 

Interest,  7'i'l 

420  00 

120.00 

Cost  per  ton  daily  capacity 

62.011 

18.00 

Cost  per  Cm  of  refuse 
processed L 

0.01 

• not  (002) 

Total  cost 

Per  ton  of  daily  capacity 

t.20(l.00(l.550dllll 

2.022.00 

Per  ton  of  refuse  processed 

11.47  1 11.52  l1 

0.75 

J Based  on  costs  Iron)  PIIS-TVA  Coin  posting  Plant  at  Johnson  City.  Tennessee, 
and  land  al  580(1  pei  acre. 

b Based  on  cosls  Iron)  composting  plant  al  tiaincsvillc,  Honda,  and  land  at 
$4,000  per  acre. 

^ Straight  line  depreciation  of  ei|nipnicnl  and  buildings  over  20  years. 

“ Average  yearly  interest,  bank  financing  over  20  years. 

5 Computed  front  inlereat  only,  land  is  assumed  not  to  depreciate 
Computed  with  comparable  land  values  estimated  at  $4.0(10  per  acre. 


Source:  A.W.  Bouden  bach  c r at,  Composting  <>/  Municipal  Solid  It  'antes  in  the 
I 'nihil  States.  US  Environmental  Protection  Agency.  1971.  p.  62. 
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COMMERCIAL  VENTURE  COMPOST  PLANT® 

160  Ton/Day;  50.000  Tons  Annually;  C'apilal  Needs  $1,500,000 


Kale  per 

ton 

Amount 

O periling  costs 

Labor  and  payroll  expense 

$3  >K 

5164,000 

Utilities 

t).42 

21.000 

Supplies 

0.40 

20.000 

Repairs 

0.50 

25,000 

Travel 

0.04 

2.000 

Telephone 

0.12 

6.000 

Lquipmenl  rental 

0.03 

1.500 

Lieenses  and  tees 

0.02 

1,000 

Consultants 

0.05 

2.500 

Contract  hauling 

0.26 

13,000 

Total  controllable  expense 

5.12 

5256.000 

Insurance 

0.20 

10,000 

Land  rental 

0.12 

6.00(1 

Property  taxes 

0.20 

10,000 

Legal  and  audit 

0.09 

4.500 

Management  fee 

060 

30.000 

Franchise  taxes,  start-up  expense,  etc 

0.20 

10.000 

Total  noncontrollable  expense 

51  41 

5 70,500 

Total  operating  expense 

$6.53 

5326.500 

Depreciation  or  debt  service 
Debt  service  = $1,200,000  at  6'V-'  for 
20  years  equals  $107,424  per  year;  depreciation 
on  $1,250,000  at  8'.'  annually  is  5100,000. 

Capital  needs  include  >oinc  v orking  capital.  » Inch 
is  not  depreciable 

52.15 

$107,500 

Total  opera  line  expense 

58.68 

$434,000 

Less  credits  for 
Sludge 

50  1 0 

S 5,000 

Metal  and  paper  salvage 

! .30 

65,000 

Compost 

2.00 

100,000 

Total  credits 

$3.40 

$170,000 

Net  cost  for  50,000  tons 

$5.28 

$264,000 
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J D.iIj  as  lor  i lie  160-Ion  per  diy  plant  jl  Gainesville.  I 'lorida,  which  receives  the 
refuse  from  the  City  of  Gainesville  and  the  University  of  Honda  Operating 
costs  for  a plant  of  this  size  were  estimated  hy  its  operators  on  an  annual  and 
per  ton  basis. 

b The  net  cost  ot  $5  28  per  ton  is  predicted  upon  finding  a market  for  the 
compost  produced  from  50.000  tons  per  year  of  refuse.  A recent  study  made 
for  Riverview,  Michigan,  covering  an  estimated  population  of  319,970,  hy 
Johnson  and  Anderson,  Inc  , Consulting  Engineers,  had  the  following  to  say 
regarding  the  marketing  of  compost : 

'This  study  of  the  possible  uses  of  refuse  compost  front  a maitufacnning 
facility  located  in  lower  Michigan  indicates  the  presence  of  a specialized 
market  probably  large  enough  to  absorb  25,000  Ions  annually  ol  compost 
out  of  an  annual  production  of  from  25,000  44.0t!(l  tons  from  the 
Riverview  plant,  provided  that  there  is  no  immediate  development  ol 
iddit’onal  compost  manufacturing  capacity  in  the  Ohin-Michigan  region." 

Source:  Master  Plan  Jor  Solid  Waste  Collect  inn  and  Disposal,  in  Parish 
Mctro/mUtati  Area  ol  .Vote  Orleans,  U S.  Department  of  Health.  I.ducation.  and 
Welfare.  Public  Health  Service.  1969,  p IV-4. 
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CUMULATIVE  FREQUENCY  DIAGRAM  OF  OPERATING 
COSTS  POR  78  MUNICIPAL  INCINERATORS  IN  DOLLAR 
PER  TON  INCREMENTS 


Note:  At  the  asterisk,  73  per  cent  of  the  incinerators  have 
operating  costs  below  55 .t)0  per  ton  solid  waste  received. 

Source:  Incinerator  Guidelines,  l).S.  Deparlment  of 
Health,  Education,  and  Welfare.  Public  Health  Service, 
1969, p 9 


■353- 


APPENDIX  D(33) 


INCINERATION  COSTS,  1967-68 

Cost  Per  Ton 


Actual  costs,  1967  Estimated  cost*,  1968 


Division  of  operating  costs 

Honda  Ave. 

Seventh  St. 

Algiers 

St.  Louis 

New  Orleans  l ast 

S 

'/It 

S 

Vr 

S '/< 

S 

$ 

Labor  and  fringe  benefits 

2 45 

62 

2. 71 

57 

4 01  56 

1.55 

52 

1.65 

46 

Utilities,  fuels,  mainteuanee 

repairs,  license,  and  insurance 

1.22 

22 

1.06 

22 

1.22  l‘) 

.49 

17 

.42 

12 

Subtotal 

4 67 

2.8  > 

5.24 

2.04 

2.07 

Depreciation  and  amort  i/ationJ 

.411 

16 

1.04 

21 

1 57  22 

88 

20 

1.5(1 

42 

Total  cost  per  ton 

5 57 

4.87 

6.91 

2 92 

2.57 

Capacity  of  plant,  ton  ’ilay 

Rated  capacity 

4011 

400 

200 

450 

40(1 

l.  fleet  is  e capacity 

200 

2to 

150 

410 

265 

Source:  Master  flan  ]nr  Solid  Iti/wc  (.'oiled  ion  and  Dis/nnal.  In  Nridi  Ut  tnipnlitnii  .1  tea  of  Sew  I S 

Depart  men  i ot  Health.  Idncaiion Welt.ue.  I'uhlte  llealtli  Semce.  1969. p V27 


APPENDIX  D(34) 


ECONOMIC  SIZE  OF  INCINERATORS  - COST  OF  OPERATION  AND  HAUL 


O 200  400  *00  *00  1.000  1.200  1,400  I,  (00 


ton/tfoy 

Source:  Matter  Plar  for  Solid  Waste  Collection  and  Disposal,  Tri-Parish  Metropolitan  Area  of  New 
Orleans,  U S.  Depirtment  of  Health,  Education,  and  Welfare,  Public  Health  Service,  1 969,  p.  VII-3. 
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COMPARATIVE  COST  OF  MULTIPLE  UNIT  REFRACTORY 
AND  WATER  WALL  INCINERATORS  EXCLUSIVE  OF  LAND, 
LANDSCAPING.  AND  RESIDUE  DISPOSAL. 


Source:  Proposals  Jor  a Kcjuse  Disposal  System  in 
OaklcnJ  County.  MuhiKan.  U S.  Dcpaiimcnl  of  Hc.ilili. 
hducatinn,  and  Welfare.  Public  Health  Service.  1970 
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APPROXIMATE  COSTS  OF  RECOMMENDED  MULTIP* r CHAMBER 
INONERATORS  AND  SCRUBBERS  IN  1968* 


Sue  of 
incinerator, 
Ib/hr 

50 
100 
ISO 
250 
500 
750 
1 .000 
1,500 
2,000 


General  refuse 
incinerators 


$ 


1 .200 

1.700 

2.000 

2.700 
5.000 
9,500 

12,500 

20,000 

25.000 


Scrubbers*5 

$ 2,200 

3,000 

3.600 
4,400 
6,200 

7.600 
8,800 

1 1 .200 

13,200 


Pathological 

incinerators 

52,000 

2,700 

4,000 

5,500c 


t Incinerator  costs  are  exclusive  of  foundations. 

c ^rrU^nnC|h/h  7 CVCk'rVC  of  found«t*on*  but  include  reasonable  utility  connections, 
i or  j Jill#  lb/nr  incinerator. 

ST7t:!"7'm  (iooU  Prac,ice  l°r  t m ineral  ion  at  federal  Facilities,  L’.S.  Department 

ot  Health,  Education,  and  Welfare,  Public  Health  Service,  1 969. 
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ESTIMATED  CAPITAL  INVESTMENTS  AND  OPERATING  COSTS,8 
INCINERATOR  AND  INCINERATOR  BOILER  PLANTS 


Refuse  Design  Capacity  4,000  Tons  Per  Week 


Case  1 

Case  II 
Refractory 

Case  III 
Waterwall 

Case  IV 

Re  Victory 

furnace  with 

furnace  with 

Waterwall 

furnace 

boiier 

boiler 

furnace 

Capital  costs 

(icneral  bv.il July:  construction 

$■>311,1)1111 

SI. 2 15.0011 

$1,030,000 

$938,000 

1 c|uipinenl  delivered  to  site 

SI  ,14(1.110(1 

S2.620,l)lll) 

$2,230,000 

$2,150.(100 

Mechanical  contract 

: 075.000 

Sl.5X0.0OO 

$800,000 

$9X3.000 

l.leclrical  contract 

>23x,t  it  lit 

$322,000 

$237,000 

$232,01.0 

Total  incremental  cos 

S3.5SJ.IHMI 

S5.737.000 

$4,297,000 

$4,303,000 

Annual  operating  expenses 

Operating  days  per  week 

5 

7 

7 

5 

Maintenance  labor  ami  supplies 

v 1 41 1.1)1  It  1 

S 1 6 1 .000 

$147,000 

$123,000 

Operating  labor 

$326. 'll  III 

S4''5.l)00 

$495,000 

$365,000 

City  water 

$28,000 

525.000 

$43,000 

$30,000 

An siit.iry  fuel 

S 1 40,000 

$1X7,000 

SI0.000 

1 leclric  pow  er 

SI  61 ,111111 

S 1X4,000 

$174,000 

$161,000 

Operating  supplies  and  chemicals 

S 1 .noil 

$2,000 

$3,000 

$1,000 

Subtotal 

$656,000 

$1,007,0011 

$1,049,000 

$690,000 

l ived  charges  on  investment 

$276,000 

$442.1100 

$331,000 

$531,000 

1 stiutated  total  annual  expense 

$932,000 

SI  449,0011 

$1 ,3X11.000 

$1,021,000 

1 stintaled  value ol  steam  per  l.noti  pounds 

$1.06 

$0  4 > 

J C.ipn.il  investments  .in J operating  expenses  include  only  ilmse  variables  .iMecied  l>v  plain  design  I hey  are  not  intended 
to  inelilde  all  costs  of  operation  or  construction  at  the  iucinctal.r  plant. 

Source:  Spetiul  Sltulits  !“>  in,  imruton  lor  the  f.oirr •iniciii  of  the  Dnhici  o l I'ultonhtd.  I'.S.  Department  of  Health. 
I duration,  and  Welfare,  Public  Health  Service,  I96X,  p.  7ll. 
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TYPICAL  COMPARATIVE  COST  FIGURES  FOR  FURNACE  SYSTEMS 

3 Units  ("  300  Tun /Day 


Water  furnace 
with  waste 

Refractory 

Refractory  lined 
furnace  with  waste 

Refractory 
furnace  with 

heat  boiler 

lined  furnace 

heat  boiler 

rotary  kiln 

Incinerator  structure 

$2,240,000 

$2,290,000 

$2,240,000 

$2,290,000 

Utility  construction 

259,000 

265,000 

256,000 

265,000 

furnace  components 

2,933,000 

903,000 

2.375,000 

3,253,000 

Air  pollution  control  equipment 

690,000 

1 ,500.000 

900,000 

1 .500.000 

(estimated  project  cost 

$6,122,000 

$4,958,000 

$5,771,000 

$7,308,000 

Amortization  of  capital  cost 
Based  on  4 '//;!  annual 

interest,  2(1  yr  bonds 

$ 472,000 

$ 380,000 

$ 447,000 

$ 563,000 

Plant  labor 

520,1.00 

495,000 

520,000 

496,300 

Utilities 

15.000 

35,000 

1 5,000 

36,500 

Building  supplies, 
operation  and 

maintenance 

197  .100 

312,000 

280,000 

350,400 

Estimated  annual  cost 

$1,200,000 

$1,220,000 

$1,262,000 

$1,446,200 

Source:  Pro/tosals  Jor  a Refuse  Dis/iosal System  in  Oakland  County.  Michigan.  U S.  Department  of  Health.  Education,  and 
Welfare,  Public  Health  Service,  1970,  p 30. 
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DISTRIBUTION  OF  INCINERATOR  CONSTRUCTION  COSTS 
FOR  EQUIPMENT  AND  BUILDING 

Dollars  Per  Ton  Per  Day'1 

Healing  and 

Architectural  ventilating, 

and  plumbing  and  Vr  of 


Delivery  of  refute  lippinp  Hour. 

structural 

Mechanical 

Electrical 

miscellaneous 

Total  cost 

total 

scales  .md  accessories 
1 landline  of  refuse  (storage  pn. 

337 

4 

14 

IK 

373 

8 

crane  hoppers  and  accessories  1 
burning  of  refuse  (furnaces.  Hues, 
chimneys,  combustion  chamber 

65K 

141 

14 

27 

H40 

17 

and  accessories) 

Residue  removal  (a  .h  cellar. 

955 

1,121 

121 

55 

2.452 

;i 

conveyors,  controls  and  accessories) 
fly  ash  removal  (subsidence 

3119 

ItlS 

66 

41 

524 

11 

chambers,  screens,  and  accessories) 
Miscellaneous  (utilities,  grading.  land 
scaping  demolition,  furniture 

in 

15 

9 

4 

146 

3 

tools) 

511 

127 

1(1 

16 

486 

10 

Total  costs 

2.6K5 

1,716 

254 

166 

4.821 

MM) 

I’er  cent  distribution 

55' ' 

16' ; 

5' ; 

4'.: 

|(ll)'; 

J I9.SK  cost  intlcv. 


Source:  J Sunn  hut  Dir..  Am  Sot.  < iv.  i ne  . W,  June  1964. 
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COMPARATIVE  COSTS  FOR  TWO  TYPES 
OF  INCINERATORS,  CHICAGO 

l%2  Costs 


Mechanized 

Manually 

continuous  type 

stoked 

rotary  kiln 

batch  type 

Total  construction  costs  per  Ion  per 
day  oT  capacity  (including  engineer- 

ing  but  exclusive  of  land) 

54,5t)t).()tl 

*3.90000 

Total  operating  costs  per  ton  of 

icluse  destroyed 

5.86 

6 06 

Operating  less  residue  disposal 

l.4tl 

1.62 

Maintenance  and  repair 

1.95 

1 .35 

Administration  and  supervision 

.56 

.51 

Pension 

.20 

.23 

1 ucl  and  utilities 

.30 

14 

Amortization 

t)0a 

1.19 

a Steam  generation  and  metal  salvage  protits  cover  amortization  costs. 

Scarce:  Municipal  Refute  Disposal.  Institute  tor  Solid  Wastes.  Am.  I’libl.  Works 
Assn.,  1970,  p.  155. 


if 


*J 
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CUMULATIVE  FREQUENCY  DIAGRAM  OF 
CAPITAL  COSTS  FOR  170  MUNICIPAL  INCINERATORS  IN 
$1,000  INCREMENTS. 


«» 


Copitol  cost  ptr  ton  , thousonds  of  doilors 

Sole.  Al  i ho  actcnck,  62  per  cent  ol  the  incinerators  have 
capital  costs  hclow  S6.I5M  per  ton  i24-linur  design 
capacity  I. 

Source:  Intim-rumr  Ciirhliiwy  li  S Department  of 
Health.  I duration.  and  Welfare.  1‘uhltc  Health  Service. 
1*469.  p K. 
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COST  ESTIMATES  FOR  INCINERATION 

Quantities 
20th  year 
Average  year 

Daily  quantity  average,  2hth  year.  I0> 

423.000  ><  7/6  ' 365  - 1 .350  ton/day  average 

Capacity  - 1.2  \ 1.350  - 1.620  (on, day  rated  capacity 

Gust  estimates 

I irst  cost  <»  $7, 500/ton  v.  1 .630  = 5 1 2.225.000 

Amortized  for  20  years  ("  4.5’!  IOII76K)  5 030,0011 

Operating  and  maintenance 3 4K/tnn  for  average  year  \ 346.(100  ■ 1, 201.000 

Hauling  residue  to  landfill. 

2l)'i  of  average  yr  \ 346.000  - 6U,2tlti  tons » 1 .74  Utst  ion  120.000 

Total  cost  of  inetneralioii  lor  average  year  52,242,000 

Cost  per  ton  incinerated 

52.260.000  : 346.000  Ions  - S6  50  per  Ion 

Vote  I tr»!  cost  - S6.KII0  ♦ 10.  lor  adminislialioii  and  engineering  57.500  per  rated 
ton  Cost  ol  56. soil  was  vies  led  arbitrarily  Innti  reported  costs  ranging  Iroin  54.000 
In  SO, loo  Actual  cosls  must  he  based  on  detailed  designs.  Iltesc  islttnalcs  arc 
adequate  only  lot  establishing  lie  magnitude  ol  the  cost  per  ton  ot  incineration 
capacity  Hie  operating  and  maintenance  costs  are  similarly  approximate'. 

Source:  OiUcttion  and  i)i\ pnsa/  nj  SnhJ  ltV\6  /or  tin  l)i  \ 3/n»/n  3/t  ti<‘l»ilitnii  \na.  U S. 
Department  ol  Health  I duealion.  and  Wellare.  Public  Health  Sconce  I06K,  p 4-6 


423.000  tons 

346.000  toils 
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i 


ORIGINAL  CONSTRUCTION  COSTS  FOR  74  CENTRAL  INCINERATORS  BUILT 
FOR  MUNICIPALITIES  BETWEEN  1948  AND  1968 


Source:  Prepared  from  data  of  the  Solid  Wastes  Engineering  Section,  Comm'ttee  on 
Sanitary  Engineering  Research,  Am.  Soc.  Civ.  Eng 


I 

I 
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POWER  FROM  INCINERATION 


STEAM  AND  POWER  FROM  INCINERATION 

Utilization  of  steam 

Total  Total  steam  generated  Electric  pouer  generated 

annual  " ~ llir  — “ 


tons 

incinerated 

Tons 

lb  of  steam/ 
lb  of  refuse 

Tout 

kWh 

kWh/ton 
of  refuse 

Space  heating 
total  tons 

Paris,  France 

623,000 

712,000 

1.14 

14,200,000 

75 

495,000 

Hamburg,  Cermany 

330,000 

460.000 

1.40 

60.000,000 

180 

Zurich,  Switzerland 

75.000 

121,000 

1 60 

5,500,000 

no 

40,000 

Source:  C.  Rogu'  Public  Works.  W(7):75.  June  1962. 


SUMMARY  OF  OPERATING  COSTS  FOR 
CHICAGO  SOUTHWEST  MUNICIPAL 
HEAT'RECOVERY  INCINERATOR 


Operating  cost, 
S/ton 

Cost  item 

Labor  (62  men) 

SI  92 

Repairs 

073 

Electrical 

0.19 

Supplies 

0.60 

Pesidue  hauling 

1.05 

Steam  production  (4,000  lb  at  SO. 50/ 1,000  lb) 

Income  item 

2.00 

6.49 

Sales  of  steam  (4,000  lb  at  SO.625/1 .000  lb) 

2.70 

Profit  from  salvage 

0.14 

”84 

Net  operating  cost 

3.65 

Amortization  of  capital  cost 

1.26* 

Total  operation  and  maintenance  cost 

4.9  lb 

* These  calculations  assume  100  per  cent  steam  utilization.  ASME  states  that 
actual  operating  cost  is  S3. 98  per  ton  implying  that  only  86  per  cent 

(3*7Q  70'^**)  steam  utilization  is  practiced. 

k ASME  gives  $5.24  per  ton,  again  reflecting  less  than  100  per  cent  steam 
utilization. 

Source:  Am.  Soc.  Mech.  Eng.,  Incinerator  Committee,  June  1966. 
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SANITARY  LANDFILL  COLLECTION  COSTS 
(Continuation) 


Labor  coats  per  hour 


Basic  wage  rate  for  collection  crew  member 

$3  50 

Plus  20%  for  vacation,  sick  leave,  retirement,  etc 

$4.20 

Plus  20%  for  supervision  and  administration  overhead 

$5.04 

Total  Hourly  labor  cost  per  man  (for  this  study) 

$s.os 

Vehicle  coals  per  hour 

Initial  coat  of  4-ton  payload  vehicle 

$14,000.00 

Amortization  cost/hr 

$1.37“ 

Operation  and  maintenance  cost/hr 

$2.50 

Total  hourly  vehicle  cost  (for  this  study) 

$3  87 
$3.90 

Total  vehicle  and  labor  costs 

2-man  truck 

3-man  truck 

Vehicle  cost/hr  (4-ton  unit) 

$3  90 

$3  90 

Labor  cost/hr 

$1,U0 

$15.15 

Total  hourly  cost.  1968 

$14.00 

$1905 

Yetrly  working  hoursb 

Great  Falls  (40  hr/wk)  (52  wk/yr)  72  hr 

2.008  hr/yr 

Rural  (32  hr/wk)  (52  wk/yr)  - 72  hr 

1 ,592  hr/yr 

Great  Falls  Metropolitan  area1'  (21  trucks)  (2,008  hr) 

42,168  hr/yr 

Rural  area**  (2  trucks)  ( ! ,592  hr) 

3.184  hr/yr 

Great  Falls  Metropolitan  areae  (13  trucks  ) (2,008  hr) 

26.100  hr/yr 

Rural  area  only,  excluding  Great  Falls  inside  city  limits*1  (3  trucks)  (1 .592  hr) 

4.776  hr/yr 

Annual  collection  costs 
Alternate  lf 

Metropolitan  Great  halls  area  (42.168  hr/yr)  tS 1 9. 05/hr)  $803,300 

Rural  area  (3.184  hr/yr)  ($l4.0G/hr>  S 44.576 

Total  S 847.876 

Alternate  2 

Metropolitan  Great  Falls  area  (26.100  hr/yr)  (SI9.05/hrl  $497,205 

Rural  area  (3.184  hr/yr)  <$l4.00/hr)  $ 44.576 

Total  $541,781 

Alternate  3 

Rural  area  (4,776  hr/yr)  ($14.00/hr)  $ 66.864 

Total  $ 66.864 


* Amortization  based  on  6 years  without  interest  or  salvage  value.  Replacement  cost  increase  based  on  3%/yr. 

B 1 968;  9 holidays  per  week. 

*j  3-man  crc.  •,  twice  per  week  pickup. 
d 2-man  crew,  once  per  week  pickup. 

* 3-man  crew,  once  per  week  pickup. 

' Alternate  I Includes  rural  routes  with  once  per  week  collection  and  Great  I alls  with  twice  per  week  collection. 

Alternate  2 includes  rural  routes  with  once  per  week  collection  and  Great  Falls  with  once  per  week  collection. 

Alternate  3 includes  fund  routes  and  the  area  adjacent  to  the  Great  Falls  city  limits  with  once  per  week  collection  Under 
this  alternate  Great  Falls  would  continue  to  operate  its  existing  system  and  would  not  be  included  in  the  county-wide 
program.  ’ 

Source:  Comprehensive  Study  of  Solid  Waste  Disposal  in  Cascade  County,  Montana.  U S Department  ol  Health,  Lduea- 
tlon,  and  Welfare,  Public  Health  Service,  1970,  p.  149. 
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SANITARY  LANDFILL  OPERATION  AND 
MAINTENANCE  COSTS 


Annual  operating  costs 
Payroll  Great  lulls 
2 equipment  operators  <•'  $650/mo 
Payroll  Rural 

I equipment  operator  (•'  $650/mo 
Total  labor  per  year 

Plus  20'  ! for  vacation,  sick  lea'  retirement, 
etc 

Plus  20'.'  for  supervision  and  adi,  istration 
overhead 
Total 

Annual  equipment  maintenance 

Great  falls  ( 140  hr/wkllSO  wkl(5tW  hr) 

Rural  - (40  ht/wk)  1 5*>  v.k)iS0»‘  hr) 

Total 

Supplies  necessary  for  landfill  maintenance 
Great  Falls 
Rural 
Total 

Total  per  year 


Including  Great  Falls 

Rural  only 

$ 15.60(1 

$ 7,H(I(I 

$ 7.H0II 

$23,400 

$ 7.H00 

S2H.0HO 

$ q.360 

$33,700 

$11,230 

$ 3, S00 

$ 1.000 

$ 1.000 

$ 4,500 

$ 1.000 

l 1.000 

S 3.000 

, $ 3.000 

$ 4.000 

$ 3.0(H) 

$42,200 

$15.23(1 

Source:  Comprehensive  Study  o)  Solid  IfVrs/e  Disposal  in  Cascade  County.  Montana.  II. S. 
Department  of  Health.  I dueation.  and  Welfare.  Public  Health  Service.  1 97o.  p I4H. 
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SUMMARY  OF  OPERATION,  MAINTENANCE 
AND  REPLACEMENT  COSTS  FOR  A SANITARY 
LANDFILL  (Continuation) 


Alternate  I 

Replacement  of  land  and  landfill  equipment 
Landfill  operation  and  maintenance 
Collection  costs  including  vehicle  replacement 
TOTAL 


$5  l.8?3/yr 
S4  2, 200/yr 
$84  7,876/yr 
$94 1 ,949/yr 


$941  949 

Cost  per  ton  produced  „ - $26  46/ton 

35,600  ton/yr 

$26.46/ton  \ 7.Vaj  - $19  32/ton  for  residential  dwelling 
$19. 32/ton  \ 1.84  lon/res  dwelling  yr^  * $35  SS/res.  dwelling  yr 


Alternate  2 

Replacement  of  land  and  landfill  equipment 
Landfill  operation  and  maintenance 
Collection  costs  including  vehicle  replacement 
TOTAL 


$5 1 ,873/yr 
$42.  DO/yr 
$54 1 ,/8l /yr 
$635.  S54 /yr 


. a $635,854 

( ost  pci  ton  produced  „ . ' $17. 86/ton 

3S,6tK)  tor./yr 

$1  7 86/ion  s 73’<a  * $13  04/ton  for  residential  dwelling 
$1  3.04/ton  s I 84  ton/res'  dwelling  yr**  = $24.UO/res.  dwelling  yr 


Alternate  3 

Replacement  of  land  and  landfill  equipmen. 
Landfill  operation  and  maintenance 
Collection  costs  including  vehicle  replacement 
TOTAL 


$14.1 83/yr 
$ 1 5.230/yr 
$66.864/yr 
$96,277/yr 


Total  cost  per  dwellingc 


$96,277 
2.690  dwellings 


$35. 79/res  dwelling  yr 


a for  the  City  of  Great  Calls,  73V.  of  the  total  revenue  is  from  residential  billing  and  the  re- 
maining 27V  is  from  commercial. 

" Obtained  by  dividing  the  total  refuse  produced  by  the  total  number  of  residential  dwellings. 

1 Since  commercial  firms  are  a small  percentage  of  total  rural  services,  rates  are  based  on 
residential  charges. 

Source;  Comprehensive  Study  oj  Solid  Waste  Disposal  in  Cascade  County,  Montana,  U.S.  De- 
partment of  Health,  education,  and  Welfare,  Public  Health  Service,  1970,  p.  150. 
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COST  ESTIMATES  FOR  SANITARY  LANDFILL  OPERATIONS  (Continued) 

Annual  maintenance  and  tile  development 

2 Sites*  $20,000  each  $ 40.0IMI 

Equipment  purchase 

Cost  of  new  equipment  tone  time  purchase  only ) $24n  out l 

Equipment  maintenance,  operation,  and  amortization 


hr/yr 

hr/yr 

each 

total 

Ratc/hr 

Cosl/yr 

3 bulldozers 

3.060 

9 180 

$15  00 

$137,700 

1 scraper 

2.0K0 

2.080 

10  00 

20.800 

1 grader 

2.080 

2.080 

5 (Ml 

10.400 

1 truck 

1.040 

1.040 

t 00 

4.160 

1 tractor/mower 

1.040 

1.040 

2 00 

2.080 

2 pick-up  trucks 

2.000 

Miscellaneous  equipment 

2.080 

5.IHHI 

Total  equipment  at  2 sites 

I7.5IMI 

Labor 

Equipment  operators 

1 7.500 

$ 4 00 

$ 70.000 

Laborers.  4 per  sue 

8.320 

3 40 

28.3(H) 

Foreman.  1 per  site 

4.160 

4 25 

17.700 

Gate  keeper/fee  collector 

1 16  man  hr/day  site) 

9.8(H) 

3 75 

37.000 

Total  labor,  2 sties 


39  7«o 


VIS3.IMM) 


Metro  agency  headquarters  and  repair  shop 

Office 
Repair  shed 
Repair  equipment 


S 36.000 
SO.tMMl 
60.0(H) 
$146.0011 


50%  each  for  collection  and  disposal  $ 73.000 

Miscellaneous  expense,  overhead,  and  contingency  5 1 00.000 


Source:  Collection  and  Disposal  oj  Solid  Waste  jor  the  l)es  Moines  Metropolitan  Area.  U S Department  of  lie  it 
Education,  and  Welfare.  Public  Health  Service,  1968.  p.  4 29. 
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COST  ESTIMATES  FOR  SANITARY  LANDFILL  OPERATIONS 

Hjsk  ( u\i 


land  costs 

Nurihe.ui  site  .Mil  acres i.<  $| ,2im/atrc 
Southwest  sue  2H2acresi«  SI.INNi/jcre 

Total  estimated  land  costs 

Initial  site  development  tunc  mu  csjinplci 

Stale  house 

Two  stales  f«  S9.IIIK) 

Stale  equipment 

Equipment  shed  and  personnel  laulitics 
Watermains.  K"  s .l.lHMl* 

Perimeter  lentinp.  itl.lHKC 
Entrance  fencing,  I .into' 

On  site  jiravel  surfacing  lor  roads 

Oradin^! 

Landscaping 
Yard  lighting 
Apron  pavement 
Miscellaneous 

Total  site  development  cost,  one  site 
Total  site  development  tost,  two  sites 


X2XK.IIIMI 

2K2.IIINI 

$5  'tl.HINI 


$ Jll.INNl 
IK.inni 

III.IIINI 
10.IMNI 
I $.111X1 
5.IHNI 
5 .III  HI 

I k.immi 
.15.11110 

I4.IHHI 
5. Ill  Ml 
5.1  II  Ml 

10.01X1 
X 21  III.IIINI 

V4IHI.IIINI 
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ESTIMATED  SANITARY  LANDFILL  OPERATION  AND  MAINTENANCE  COSTS 


200 

400 

600 

600 

Filt'ng  Rote, 

Toil  per 

Average  Working 

Doy 

Note  . Chart  shows  how  tost  of  ownership  and  operation  of  equipment  relates  to  the 
required  filling  rate. 

Source:  Public  Works,  10(H))  79,  Marsh  1969 
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Sanitary  Landfill  Operating  Costa. 


Population b 0 122,000  244,000  366,000  488,000  610,000 

* Based  on  6-diy  work  week, 
b Based  on  national  average  of  4.S  Ib/person  day. 

Source:  Sanitary  Landfill  Facti,  U.S.  Department  of  Health,  Education,  and  Welfare,  Public  Health 
Service,  1970,  p.  23. 
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RESULTS  OF  SOU  ANALYSES  FOR  SELECTED  LANDFILL  SITES 


Material 

Unified  soil 

Wet  density,1 

Moisture 

Dry  density, 

Void 

description 

classification 

Ib/ft* 

content,  % 

Ib/ft* 

Porosity 

ratio 

Gravelly  sand 

SW 

131.0 

7.7 

122.5 

0.272 

0.374 

Silty  shale 

- 

101.2 

22.6 

94.2 

Silty  clay 

CL 

I28.S 

II. 1 

115.5 

0.294 

0.416 

Sandy  tilt 

ML 

110.5 

14.8 

101.5 

0.364 

0.573 

Silty  sand 

SM 

118.5 

7.3 

110.5 

0.332 

0.497 

Silty  clay 

CL 

51.5 

16.0 

44.4 

0.704 

2.38 

(diatomaceous) 

Silty  clay 

CL 

106.2 

6.2 

100.0 

0.359 

0.560 

(diatomaceous) 

Sandy  tilt 

ML 

137.5 

19.6 

115.0 

0.300 

0.429 

Silty  clay 

CL 

99.0 

14.5 

86.3 

0.429 

0.750 

Gravelly  sand 

SW-SM 

II  1.5 

7.8 

103.5 

0 382 

0.618 

Gravelly  sand 

SM 

114.5 

4.4 

109.5 

0.346 

0.530 

with  silt 

Gravel-sand  and 

GW-GM 

101.5 

3.2 

98.2 

0.418 

0.707 

lilt  mixture 
* In  place. 

Source:  Development  of  Construction  and  Use  Criteria  for  Sanitary  Landfills.  County  of  Los  Angeles,  U S.  Department  ot 
Health,  Education,  and  Welfare,  Public  Health  Service,  I960,  p 111-6. 
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COSTS  FOR  DISPOSAL  OF  LIQUID  WASTES 


Source:  Personal  Communications  with  Manufacturers 


COSTS  FOR  SOLVENT  RECLAMATION  STILLS 


SELECTED  BIBLIOGRAPHY 
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January  1973. 
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U.S.  Environmental  Protection  Agency,  Air  Pollution  Control  Office,  May  1971. 
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Company,  March  1953. 
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Education,  and  Welfare,  Bureau  of  Solid  Waste  Management,  Report  SW-17TS,  1970. 

An  Accounting  System  for  Solid  Waste  Collection,  Eric  R.  Zausner,  U.S.  Department  of  Health, 
Education,  and  Welfare,  Bureau  of  Solid  Waste  Management,  Report  SW-27TS,  1970. 
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APPENDIX  F 


SUMMARY  OF  CONTACTS  ESTABLISHED 


One  step  ox  the  study  methodology  included  telephone  and  letter 
contacts  to  manufacturers  of  packaging  and  waste  disposal  equipment 
and  to  technical  societies  and  trade  associations.  A copy  of  the  form 
letter  is  shown  on  pages  F(2)  and  F(3). 

The  contacts  were  made  to  increase  and  update  an  existing 
technical  data  base  on  packaging  materials  and  waste  disposal  equip- 
ment. The  types  of  information  acquired  included: 

* Capacities  of  waste  equipment  and  systems 

* Number  of  waste  treatment  units  produced  and  operating 

* Types  of  waste  materials  compatible  with  the  equipment 

* Economic  data  concerning  initial  investment  and  operating 
costs. 

The  summary  tables  that  begin  on  page  F(4)  indicate  the  total 
list  of  organizations  contacted.  The  tables  also  indicate  whether  or 
rot  a response  was  received. 
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SUMMARY  OF  CONTACTS  ESTABLISHED 


COMPANY/ORQANIZATION 

MEDIUM  | 

RESPONSE 

LETTER 

TELEPHONE 

YES 

NO 

AERONCA,  INC.,  ENVIRONMENTAL 
CONTROL  QROUP 

200  RODNEY  STREET 
PINEVILLE,  NORTH  CAROLINA  28134 

x 

ALUMINUM  FOIL  CONTAINER 
MANUFACTURER'S  ASSOCIATION 
P.O.  BOX  D 

FONTANA.  WISCONSIN  63126 

(4141 :276-6838 

X 

X 

AMERICAN  BUREAU  OF 
METAL  STATISTICS 
60  8 ROADWAY 

NEW  YORK,  NEW  YORK  10004 

(21m  944-1870 

X 

X 

AMERICAN  CHEMICAL  SOCIETY 
1 166  SIXTEENTH  STREET.  N.W. 
WASHINGTON.  D.C.  20036 

(702)  Re  7 3337 

X 

X 

AMERICAN  IRON  AND 
STEEL  INSTITUTE 

160  EAST  4 2ND  STREET 
NEW  YORK,  NEW  YORK  10017 

(212)  OX  7 5900 

X 

X 

AMERICAN  PAPER  INSTITUTE 
280  MADISON  AVENUE 
NEW  YORK.  NEW  YORK  10016 

(212)  889-6200 

X 

X 

AMERICAN  SOCIETY  OF 
MECHANICAL  ENGINEERS 
346  EAST  47TH  STREET 
NEW  YORK.  NEW  YORK 

(21?)  F L 2-6800 

X 

X 

AMERICAN  SOCIETY  FOR 
TESTING  AND  MATERIALS 
1918  RACE  STREET 
PHILADELPHIA,  PENNSYLVANIA 

(216)  LO  9-4200 

X 

X 

X 

AMERICAN  TEXTILE 
MANUFACTURER’S  INSTITUTE 
1160 17TH  STREET,  N.W. 
WASHINGTON.  D.C. 

(202)  833-9420 

X 

X 

APPENDIX  F(3) 


COMPAN  Y/OR  QANI ZATI  ON 


ANDCO  ENVIRONMENTAL 

PROCESSES,  INC. 

61  ANDERSON  ROAD 
BUFFALO,  NEW  YORK  14226 

(716)  860-6181 

ANTEK  INSTRUMENTS,  INC. 

6006  NORTH  FREEWAY 
HOUSTON,  TEXAS  77022 

(713)  601  2286 

THE  BAHNSON  COMPANY 

BOX  10468,  SALEM  STATION 
WINSTON  SALEM,  NORTH  CAROLINA  271 06 
(910)  724-1681 

BARCLAY  Si  COMPANY.  INC. 

600  SANSOME  STREET 
SAN  FRANCISCO,  CALIFORNIA  041 1 1 
(416)  081-1720 

BARNES  ENGINEERING  COMPANY 
30  COMMERCE  ROAD 
STAMFORD,  CONNECTICUT  06002 

(203)  348-6381 

BARTLETT-SNOW 

6200  HARVARD  AVENUE 
CLEVELAND,  OHIO  44106 

(216)  883-6700 

BEAUMONT  BIRCH  COMPANY 
1606  RACE  STREET 

PHILADELPHIA,  PENNSYLVANIA  19102 
(216)  564-3670 

BELOIT  CORPORATION, 

JONES  DIVISION 

401  SOUTH  STREET 
DALTON.  MASSACHUSETTS 

(413)  443-6621 

BELTRAN  ASSOCIATES.  INC. 

1133  EAST  36TH  STREET 
BROOKLYN,  NEW  YORK  11210 

(212)338-3311 


BMELOW-LIPTAK  CORPORATION 

NORTHWESTERN  HIGHWAY  Si  10  MILE  ROAD 
SOUTHFIELD,  MICHIGAN  48076 

(313)  363-6400 


APPENDIX  F(4) 


COMPANY/ORGANIZATION 

MEDIUM 

RESPONSE  | 

LETTER 

TELEPHONE 

YES 

NO 

THE  BLACK  CLAWSON  COMPANY 
806  CLARK  STREET 
MIDDLETOWN,  OHIO  46042 

(613)  422-4561 

X 

X 

• 

BRULE  INCINERATOR  CORPORATION 
13920  S.  WESTERN  AVENUE 
BLUE  ISLAND.  ILLINOIS  60406 

(312)  388-7900 

X 

BUREAU  OF  DOMESTIC  COMMERCE 

FOREST  PRODUCTS.  PACKAGING,  PRINTING 
AND  PUBLISHING  DIV. 

14TH  STREET  (BETWEEN  CONSTITUTION  AVE. 
& E ST.,  N.W.) 

WASHINGTON.  O.C.  20230 

(20r;  783-3962 

X 

X 

• 

CALCINATOR  CORPORATION 
28TH  & WATER  STREETS 
BAY  CITY,  MICHIGAN  48706 

(517)  894  4543 

X 

X 

CAN  MANUFACTURER'S  INSTITUTE 
821  16TH  STREET,  N.W. 
WASHINGTON,  D C.  20005 

X 

X 

C-E  AIR  PREHEATER 

SUB.  OF  COMBUSTION  ENGINEERING,  INC. 
WELLSVILLE.  NEW  YORK  14895 

(716)  593-2700 

X 

X 

C-E  BAUER,  BURT  Si  SHERIOAN 
SPRINGFIELD,  OHIO  45501 

(513)  323-5501 

X 

C-E  RAYMOND/BARTLETT-SNOW 
427  W.  RANDOLPH  STREET 
CHICAGO,  ILLINOIS  60606 

(312)  236  4044 

X 

X 

CERTAIN-TEED  PRODUCTS  CORPORATION 
VALLEY  FORGE,  PENNSYLVAN  A 19481 
(216)66-6000 

X 

CERTIFIED  INCINERATOR  COMPANY 
. 14006  VENTURA  BOULEVARD 
SHERMAN  OAKS.  CALIFORNIA  91403 
(213)  784-4424 

X 
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COMPANY/ORGANIZATION 

CHEMEC  PROCESS  SYSTEMS.  INC. 

601  ROUTE  303 
TAPPAN,  NEW  YORK  10063 

(0141  369-3006 

CHEMICAL  OATA  SYSTEMS,  INC. 

RD.  2,  P.O.  BOX  74 
OXFORD,  PENNSYLVANIA  10363 

(216)  032-3636 

CHROMALYTICS  CORPORATION 
ROUTE  82 

UNIONVILLE,  PENNSYLVANIA  19376 
(216)  347-2454 

CLAW  WASTE  TREATMENT  DIVISION 

P.O.  BOX  324,  66  INDUSTRIAL  ROAD 
FLORENCE,  KENTUCKY  41042 

(80GI  283-2121 

CLOW  CORPORATION 

EXECUTIVE  PLAZA  EAST 
1211  W.22ND  STREET 
OAK  BROOK,  ILLINOIS 80621 

(3121  326-6000 

COEN  COMPANY 

1510  ROLLINS  ROAD 
BURLINGAME,  CALIFORNIA  49010 

(415)  697-0440 

COMBUSTION  ENGINEERING,  INC. 

1000  PROSPECT  HILL  ROAD 
WINDSOR,  CONNECTICUT  06096 

(203)688-1911 

COMBUSTION  POWER  COMPANY,  INC. 

1346  WILLOW  ROAD 

MENLO  PARK.  CALIFORNIA  94026 

(415)  324-4744 

COMPAKTION  ENGINEERING 

P.O.  BOX  248TAMIARNI  STATION 
MIAMI,  FLORIDA  33144 

(306)  887-8277 

COMPOSITE  CAN  AND 
TUBE  INSTITUTE 

1728  EYE  STR'.ET.N.W. 
WASHINGTON,  O.C.  20006 


LETTER 
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COMPANY/ORGANIZATION 

MEDIUM 

RESPONSE  | 

LETTER 

TELEPHONE 

YES 

NO 

DESPATCH  OVEN  COMPANY 
P.O.BOX  1320 

MINNEAPOLIS.  MINNESOTA  55440 

(612)331-1873 

X 

M.H.  DETRICK  COMPANY 

30  NORTH  WACKER  DRIVE 
CHICAGO,  ILLINOIS  60606 

(312)  720-6974 

X 

X 

DETROIT  STOKER  COMPANY 
1510  E.  FIRST  STREET 
MONROE,  MICHIGAN  48161 

(313)  CHI-9500 

X 

X 

DORR-OLIVER,  INC. 

77  HAVEMEYER  LANE 
STAMFORD.  CONNECTICUT  06904 

(203)  348-5871 

X 

X 

ECOLOGICAL  SCIENCE  CORPORATION 
20215  N.W.  SECOND  AVENUE 
MIAMI.  FLORIDA  33169 

(305)  624-9601 

X 

ECOLOTROL.  INC. 

1211  STEWARD  AVENUE 
BETHPAGE.  NEW  YORK  1 1714 

(516)  938  6622 

X 

EIDAL  INTERNATIONAL  CORPORATION 

245  WOODWARD  ROAD.  S.E.,  P.O.  BOX  2067 
ALBUQUERQUE.  NEW  MEXICO  87103 
(505)  243  1341 

X 

ENERGEX,  LTD. 

7998  MIRAMAR  ROAD 

SAN  DIEGO,  CALIFORNIA  92126 

(714)  271-4880 

X 

ENVIRONISTICS,  DIV.  OF  INSTRUMENT 
SYSTEMS  CORP. 

410  JERICO  TURNPIKE 
JERICO,  NEW  YORK  11753 

(516)  822  4200 

X 

■ 

ENVIRONMENTAL  SCIENCES,  INC. 

2901  BANKSVILLE  ROAD 
PITTSBURGH,  PENNSYLVANIA  15216 
(412)  343-8800 

X 
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MEDIUM 

RESPONSE  | 

MWANTfOnuANIZATION 

LETTER 

TELEPHONE 

YES 

NO 

CN  VI RONMEN  TAL  SERVICES.  INC. 
GRANITE  ft  WEST  STREETS 
MIOWNO  PARK 
NEW  JERSEY  07432 

<201)862-3332 

X 

X 

ENVIRONMENTAL  SERVICES,  INC. 

433  LIBERTY  STREET 
LITTLE  FERRY,  NEW  JERSEY  07643 
(201)  488-0200 

X 

ENV1ROTECH  CORPORATION 

3000 sand  hill  road 

MENLO  PARK,  CALIFORNIA  94026 

(416)  864  2000 

X 

E.T.O.  OF  AQUA  CHEM,  INC. 

3707  N.  RICHARDS  STREET 
MILWAUKEE,  WISCONSIN  63217 

(414)  982-0100 

X 

FALCON  PROOUCTS,  INC. 

P.O.  BOX  311-ES,  49  E.  2ND  STREET 
HIALEAH.  FLORIDA  33011 

(306)886-1193 

X 

FIBER  BOX  ASSOCIATION 

224  SOUTH  MICHIGAN  AVENUE 
CHICAGO,  ILLINOIS  60004 

(312)  863-02*0 

X 

X 

FMC  CORPORATION,  ENVIRONMENTAL 
EQUIPMENT  DIVISION 

2240  W.  01  VERSE Y AVENUE 
CHICAGO.  ILLINOIS  60847 

(312)  227-7000 

X 

X 

f 

QARVER-OAVIS,  INC. 

663  ALPHA  PARK  DRIVE 
HIGHLAND  HEIGHTS 
< HIO  44143 

(216)  631-0636 

X 

GENERAL  SERVICES  ADMINISTRATION 

PACKAGING  ft  PACKING  BRANCH, 
STANDARDIZATION  OIV. 
WASHINGTON,  O.C.  20406 

X 

X 

GLASS  CONTAINED  INDUSTRY 
RESEARCH  CORPORATION 

444  EAST  COLLIDE  AVENUE 
STATE  COLLEGE.  PENNSYLVANIA  16S01 
(B14)  237-6761 

X 

X 

GLASS  CONTAINER  MANUFACTURER'S  INSTITUTE 
330  MAO  ISON  A VEN  ’ 

NEW  YORK.  NEW  YOlIK  10017 

(212)  6S2-8633 

X 

X 

COMPANY/ORGANIZATION 


JOSEPH  CODER,  INC. 

2483  GREENLEAF  AVENUE 
ELK  GROVE  VILLAGE,  ILLINOIS  80007 
(3121  439-5700 

GRUENDLER  CRUSHER  Ik  PULVERIZER  COMPANY 
2916  N.  MARKET  STREET 
ST.  LOUIS,  MISSOURI  63106 

(314)531  1220 

GULF  STATES  POLLUTION  CONTROL,  INC. 
HIGHWAY  79  WEST 
JACKSONVILLE.  TEXAS  75766 

(214)  586  2406 

HAMILTON  COMPANY 

12440E.  LAMBERT  ROAD 
WHITTIER.  CALIFORNIA  90608 

(213)  6980751 

THE  HEIL  COMPANY 

3000  W.  MONTANA  STREET 
MILWAUKEE,  WISCONSIN  53201 

(414)  647  3300 

HUDSON  VALLEY  COMPACTOR  CORPORATION 
BOX  391 

NEW  CITY,  NEW  YORK  10956 

(212)  244  3899 

INCINERATOR  INTERNATIONAL.  INC. 

2702  N.  MAIN  STREET 
P.O.  BOX  8617 
HOUSTON.  TEXAS  77009 

(713)  227  1466 

INSTITUTE  OP  PA*ER  CHEMISTRY 

1043  EAST  SOUTH  RIVER  STREET 
APPLETON.  WISCONSIN  5491 1 

(414)  734  9251 

JEFFREY  MANUFACTURING  COMPANY 
P.O.  BOX  1879 
COLUMBUS.  OHIO  43216 

(614)  421-3123 

KLENZ-AIRE,  INC. 

P 0.  BOX  69326 

LOUISVILLE,  KENTUCKY  40299 

(607)  267-1783 


COMPANY/ORGAN!  ZATt  ON 


LOMBARD  CORPORATION 
CM  WICK  AVENUE 
YOUNGSTOWN,  OHIO  44601 

(216)  747  3836 

MANUFACTURING  CHEMISTS  ASSOCIATION 
1828  CONNECTICUT  AVENUE,  N.W. 
WASHINGTON,  D.C.  20000 

MARATHON  EQUIPMENT  COMPANY,  INC 

1312  BORDEN  AVENUE 
LEEDS,  ALABAMA  36004 

MARENE  ENGINEERING  CORPORATION 
111W  18CTH  STREET 
SOUTH  HOLLAND,  ILLINOIS  80473 

(312)  333-8260 

MAXON  CORPORATION 
201  E.  18TH  STREET 
MUNCIE,  INDIANA  47302 

(317)  284  3304 

MiNAULIN  INCINERATORS,  INC. 

P.O.  BOX  634 

BUTLER,  WISCONSIN  63007 

(414)  7B1  3880 

MIDLANO-R06S  CORPORATION 
P.O.  BOX  400 

ROXBORO,  NORTH  CAROLINA  27673 

RM0LAN0-R06S  CORPORATION.  SURFACE 
COMBUSTION  OIV. 

2376  DORR  STREET 
TOLEDO,  OHIO  43801 

(410)  636-4811 

FRANKLIN  MILLER.  INC. 

38  MEADOW  STREET 

EAST  ORANGE.  NEW  JERSEY  C7017 

(201)  (>73-6660 

MIL-PAC  SYSTEM!,  INC. 

000  NORTH  AVENUE 
P.O.  BOX  2791 

PLAINFIELD,  NEW  JERSEY  07062 

(201)  661-430 


COM?  AN Y/OR«3ANi  ZAYION 


MITCHELL  * ASSOCIATES,  INC. 

P.O.  BOX  5348 

EVANSVILLE,  INDIANA 47716 

(812)477-2381 

MONSANTO  E'JVIRO-CHEM  SYSTEMS,  INC. 
10  S.  RIVERSIDE  PLAZA 
CHICAGO,  ILLINOIS  60606 

(312)  782  5041 


MORSE  BOULGER,  INC. 

S3  09  97TH  PLACE 
CORONA.  NEW  YORK  11368 

(212)  699-5000 


; MSI  INDUSTRIES,  INC. 

| BOX  16067 

3800  RACE  STREET 
DENVER.  COLORADO  80218 
! (303)  744-4353 

i MUNICIPAL  EQUIPMENT.  DIV.  OF 
ENVIROTECH 

100  VALLEY  DRIVE 
BRISBANE.  CALIFORNIA  94005 

(415)  467  3800 

i 

NATIONAL  AIROIL  BURNER  COMPANY 
1284  SEDGLEY  AVENbr-. 

PHILADELPHIA,  PENNSYLVANIA  19134 
(215)  743-5300 

NATIONAL  ASSOCIATION  OF  SECONDARY 
MATERIAL  INDUSTRIES 
330  MADISON  AVENUE 
NEW  YORK,  NEW  YORK  10017 

NATIONAL  BUREAU  OF  STANDARDS 

GAITHERSBURG,  MARYLAND 

(301)  921-3246 

NATIONAL  CENTER  FOR  RESOURCE  RECOVERY 
121 1 CONNECTICUT  AVENUE,  N.W. 
WASHINGTON,  D.C.  20036 

(202)  223-6154 

NATIONAL  COMPACTOR  Si 
TECHNOLOGY  SYSTEMS.  INC. 

5400  RIO  GRANDE  AVENUE 
JACKSONVILLE,  FLORIDA  32206 


COMPANY/ORGANIZATION 


NATIONAL  INCINERATOR  CORPORATION 
1600 S.  WESTERN  AVENUE 
CHICAGO,  ILLINOIS 60608 

(312)  733-5600 

J 'CHOL*  ENGINEERING  ft 
RESEARCH  CORPORATION 
100  WILLIAM  STREET 
NEW  YORK,  NEW  YORK  10036 

(212)  964-9600 

NORTH  AMERICAN  MANUFACTURING 
COMPANY 

4455  E.  71ST  STREET 
CLEVELAND,  OHIO  44106 

(216)  271-6000 

NORTHEAST  BURN-ZOL  CORPORATION 
BOX  109 

TOVER,  NEW  JERSEY  07801 

(201)  361-5900 

THE  O'MAC  COMPANY.  INC. 

3530  PETERSON  AVENUE 
CHICAGO,  ILLINOIS  60645 

ORGONICS,  INC. 

P.O.  BOX  643 

SLATERSVILLE.  RHODE  ISLAND  02876 
(401)  766-3530 

PACKAGING  INSTITUTE 
342  MADISON  AVENUE 
NEW  YORK,  NEW  YORK  10017 

(212)  MU  7-8875 

PAPERBOARD  PACKAGING  COUNCIL 
1 250  CONNECTICUT  AVENUE,  N.W. 
WASHINGTON,  O.C.  20C38 

(202)  872-0180 

PLYWOOD  RESEARCH  FOUNDATION 
11 19  A STREET 

TACOMA,  WASHINGTON  9840. 

(206)  BR  2-2283 

POLLUTION  SOLUTIONS,  INC. 

14225  VENTURA  BOULEVARD 
SHERMAN  OAKS,  CALIFORNIA  91403 

(213)  981-7107 
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MEDIUM 

RESPONSE  | 

LETTER 

TELEPHONE 

YES 

NO 

PRENCO  MANUFACTURING  COMPANY, 
PICKANDS  MATHER  ft  CO. 

700  PENOBSCOT  BUILDING 
DETROIT,  MICHIGAN  48226 

(313)  962-1560 

X 

PRENCO  MANUFACTURING  COMPANY 
29800  STEPHENSON  HIGHWAY 
MADISON  HEIGHTS,  MICHIGAN  48071 
(313)  549-2700 

X 

PROCEDYNE  CORPORATION 
221  SOMERSET  STREET 
N.  BRUNSWICK,  NEW  JERSEY  08903 

(201)249-3347 

X 

PYRO  INDUSTRIES,  INC. 

38  WINDSOR  AVENUE 
MINEOuA,  NEW  YORK  11501 

(516)  747-4490 

X 

RECLAMATION  SYSTEMS  INC. 

P.O.  BOX  29 

CAMBRIDGE,  MASSACHUSETTS  02141 
(617)  742-B147 

X 

REES-MEMPHIS,  INC. 

P.O.  BOX  225 

MEMPHIS.  TENNESSEE  3B103 

<901)527-4443 

X 

X 

RESEARCH  ft  DEVELOPMENT  ASSOCIATES  FOR 
MILITARY  FOOD  ft  PACKAGING  SYSTEMS 
90  CHURCH  STREET 
NEW  YORK,  NEW  YORK  10007 

(212)  483-8945 

X 

X 

REX  CHAINBELT,  INC. 

P.O.  BOX  2022 

MILWAUKEE,  WISCONSIN  53201 

(414)  384-3000 

X 

X 

REYNOLD8  METAL8 

6601  WEST  BROAD  STREET 
RICHMOND,  VIRGINIA  23261 

(804)  282-2311 

X 

X 

X 

JUDD  RINGER  CORPORATION 
6860  FLYING  CLOUD  DRIVE 
EDEN  PRAIRIE,  MINNESOTA  55343 

(312)  941-4180 
r 

X 

» 
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COMPANY/ORGANIZATION 

MEDIUM  | 

RESPONSE  | 

LETTER 

TELEPHONE 

YES 

NO 

8URFACE  COMBUSTION,  DIV.  OF 
MIDLAND-ROSS  CORF. 

2376  OORR  STREET 
P.O.  BOX  907 
TOLEDO,  OHIO  43601 

(419)636-4611 

X 

X 

SYSTEMS  ENGINEERING  Si 
MANUFACTURING  COMPANY,  INC. 

6330  WASHINGTON  AVENUE 
P.O.  BOX  7634 
• HOUSTON,  TeXAS  77007 

(713)  869-3683 

X 

X 

TAILOR  & COMPANY,  INC. 

2403  STATE  STREET 
BETTENDORF.  IOWA  62722 

(319)  366-2621 

X 

TAKUMA  COMPANY,  LTD. 

16  DOJIMA  NAKAI 
KITA-KU 
OSAKA,  JAPAN 

(06)  346-6161 

X 

TECHNICAL  ASSOCIATION  OF 
THE  PULP  Si  PAPER  INDUSTRY 
1 DUNWOODY  PARK 
ATLANTA,  GEORGIA  30341 

(404)  467-6362 

X 

X 

TEKOLOGY  CORPORATION 

BERGEN  Si  EDSALL  BOULEVARDS 
PALISADES  PARK,  NEW  JERSEY  07660 
• (201)944-2221 

X 

TEXTILE  BAG  MANUFACTURER'S 
ASSOCIATION 

61 8 DAVIS  STREET 
EVANSTON,  ILLINOIS 60201 

(312)  328-3333 

X 

X 

THERMAL  RESEARCH  Si  ENGINEERING 
CORPORATION 

ACORDON  INTERNATIONAL  COMPANY 
BROOK  ROAD 

CONSHOHOCKEN,  PENNSYLVANIA  19428 
(216)  828-6400 

X 

X 

THERMAL  ELECTRIC  COMPANY,  INC. 

109  FIFTH  STREET 
SADDLE  BROOK,  NEW  JERSEY  07662 
(201)  81)3-6800 

X 

401 
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COMPANY/OR  QANIZATI  ON 

TUBAR  WASTE  SYSTEMS, 

DIVISION  OF  UHROEN,  INC. 

SUGARCREEK,  OHIO  44681 

UNION  CARBIDE  CORPORATION, 

UNDE  DIVISION 

270  PARK  AVENUE 

NEW  YORK,  NEW  YORK  10017 

(212)  661-2346 

THE  UNITED  CORPORATION 

1947  N.  TOPEKA  BOULEVARD 
TOPEKA,  KANSAS  66608 

(913)  234-6603 

U.S.  ENVIRONMENTAL  PROTECTION  AGENCY 
OFFICE  OF  SOLID  WASTE  MANAGEMENT 
PROGRAMS 
1836  K STREET,  N.W. 

WASHINGTON,  D.C. 

264-7400 

VOLAND  CORPORATION 
27  CENTRE  AVENUE 
NEW  ROCHELLE,  NEW  YORK  10802 

(914)  836-2014 

WARNER  COMPANY 

1721  ARCH  STREET 

PHILADELPHIA,  PENNSYLVANIA  19103 
(216)  LO  3-3900 

WASTE  COMBUSTION  CORPORATION 
6824  MEADOWBRIDGE  ROAD 
MECHANICSVILLE,  VIRGINIA  231 1 1 
(703)  746-6264 

WASTE  CONTROL  SYSTEMS,  INC. 

P.O.  BOX  22916 
HOUSTON,  TEXAS  77027 

(713)  866-2691 

WASTECO,  INC. 

20676  S.W.  106TH  STREET 
TUALATIN  OREGON  97216 

(603)  638-6861 


WEBSTER  MANUFACTURING  COMPANY 
W.  HALL  STREET 
TIFFIN,  OHIO  44883 

(419)  447-8232 


COMPANY/ORGANIZATION 


WILLIAMS  PATENT  CRUSHES  & 

PULVERIZER  COMPANY 
2701  N.  BROADWAY 
ST.  LOUIS,  MISSOURI  63102 

(314)  621-3348 

WIREBOUNO  BOX  MANUFACTURERS  ASSOCIATION 
1211  WEST  22NO  STREET 
OAK  BROOK,  ILLINOIS  60621 

(302)  664-3020 


WYSSMONT  COMPANY,  INC. 

1476  BERGEN  BOULEVARD 
FORT  LEE,  NEW  JERSEY  07024 

(201)  947-4600 

ZIMPRO,  INC.,  SUB.  OF  STERLING  DRUG,  INC. 
ROTHSCHILD,  WISCONSIN  64474 

(716)  369-3166 

JOHN  ZINK  COMPANY,  POLLUTION 
RESEARCH  DIVISION 
4401  S.  PEORIA 
TULSA,  OKLAHOMA  74108 

(917)  747-1371 


ZURN  INDUSTRIES,  INC., 

SWARTWOUT  DIVISION 
1000  N.TOUBY  PIKE 
KOKOMO,  INDIANA  46001 

(317)4596161 


ZURN  INDUSTRIES,  INC. 

1801  PITTSBURGH  AVENUE 
ERIE,  PENNSYLVANIA  16512 

(814)  466-0921 

ZURN  INDUSTRIES,  INC.,  SARGENT 
INCINERATOR  DIV. 

610  DEVON  STREET 
KEARNY,  NEW  JERSEY  07032 

(201)991-7200 
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GLOSSARY 


AERATION  - The  procets  of  exposing  e bulk  material,  tueh  at  compoat,  to  air,  or  of  charging  a liquid 
with  a gat  or  a mixture  of  gates. 

AEROBIC  * Abia  to  ilva  and  grow  only  if  fraa  oxygen  it  preient. 

AFTERBURNER*  A device  uted  to  bum  or  oxidize  the  combuttibla  conttltuentt  remaining  In  the 
affluent  gatet. 


AIR 


Ambient  • Tha  turroundlng  air. 

Combutdon  • Air  uted  for  burning  a fuel. 

Cooling  • Ambient  air  that  It  added  to  hot  combutdon  gatet  to  cool  tham. 

Excess  Combutdon  • Air  tupplied  in  axcett  of  theoretical  air,  utualiy  axpretaed  at  * percentage  of 
the  theoretical  air. 

Primary  Combutdon  • Air  admitted  to  a combustion  ryttem  at  tha  point  where  the  fuel  It  iii»i 
oxidized. 

Secondary  Combutdon  • Air  introduced  ebova  or  beyond  a fuel  bed  by  a natural.  Induced,  or 
forced  draft  it  It  generally  referred  to  at  ovarfira  air  if  tupplied  above  tha  fual  bod  through 
the  tide  wallt  or  tha  bridge  wall  of  tha  primary  chamber. 

Theoretical  • The  amount  of  air,  calculated  from  the  chemical  competition  of  a watta,  that  it 
required  to  completely  burn  tha  watte.  Alto  referred  to  at  ttoichiometric  air  end  theoretical 
combutdon  air. 

AIR  POLLUTANT  • A tubttance  that,  when  pretent  in  tha  atmotphera  in  large  enough  concentration!, 
adversely  affects  tha  environment. 

AIR  POLLUTION- An  impaired  condition  of  tha  atmotphera  that  results  because  certain  tubttencet 
present  in  It  are  too  numerous  or  ara  of  a noxious  character. 

AIR  QUALITY  STANDARDS  • Levalt  below  which  a specific  tubttance  or  combination  of  substances 
mutt  be  kept  in  the  etmotphare  at  established  by  legislation. 

ANAEROBIC  - Abie  to  live  and  grow  in  tha  absence  of  free  oxygen. 

AQUIFER  - An  underground,  water-bearing  geologic  formation. 
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ASH  • The  incombustible  meteriel  that  remains  after  a fuel  or  solid  waste  has  boen  burned. 

ASH-FREE  BASIS  • The  method  whereby  the  weight  of  ash  in  a fuel  sampla  is  subtracted  from  its  total 
weight  and  the  adjusted  weight  is  used  io  calculate  the  percent  of  certain  constituents  present.  For 
example,  the  percent  of  fixed  carbon  (F  C)  on  an  ash-free  basis  is  computed  as  follows: 

F C (weight)  X 100  „ . . c „ 

' — - % ash-free  F C 

Fuei  Sample  (weight)  - Ash  (weight) 

ASH  PIT  • A pit  or  hopper  located  below  a furnace  where  residue  is  accumulated  and  from  which  it  Is 
removed. 

ASH  SLUICE  • A trench  or  channel  In  which  water  transports  rasidue  from  an  ash  pit  to  a disposal  or 
collection  point. 

BACKFILL  - The  material  used  to  refill  a ditch  or  other  excavation,  or  the  process  of  doing  so. 

BACTERIA  • Single-cell,  microscopic  organisms,  that  possess  rigid  ceil  wails.  They  may  be  aerobic, 
anaerobic,  or  facultative;  they  can  cause  disease;  and  some  are  Important  in  the  stabilization  of 
solid  wastes. 

BALER  - A machine  u*ed  to  compress  and  bind  solid  waste  or  other  materials. 

BECCARI  PROCESS- A composting  process  deva'oped  by  Or.  Giovanni  Beccari  in  1922.  Anaerobic 
fermentation  is  followed  by  a final  stage  in  which  decomposition  proceeds  under  pertiaiiy  aerobic 
conditions;  the  process  was  iatar  modified  by  Verdier  and  Bordas. 

BIODEGRADABLE  - The  significant  breaking  down  by  microorganisms  of  the  physical  and/or  chemical 
structure  of  e compound. 

BLOWER  - A fan  used  .o  force  air  or  ges  under  pressure. 

BOOSTER  CYCLE  - The  period  during  which  additional  hydreuiic  pressure  is  exerted  to  push  the  last 
charge  of  soiid  waste  into  a transfer  trailer  or  a container  attached  to  a rtationery  compactor. 

BRICK  (FIREBRICK)  - Refractory  brick  made  from  fireclay. 

Alumina-Diaspora  Fireclay  - Brick  consisting  mainly  of  diaspore  or  nodule  clay  end  having  an 
alumina  content  of  50,  60,  or  70  percent  (plus  or  minus  2.5  percent). 

High-Duty  Fireclay  - A fireclay  brick  that  hat  a pyrometric  cone  equivalent  (PCE)  not  lower  than 
Cone  31-23,  or  does  not  deform  more  then  1.5  percent  at  2,460  F (1,350  C)  in  the  standard 
iocei  test. 

Insulatinc  - A firebrick  heving  a iow  thermal  conductivity  and  a bulk  density  of  less  than  70  pounds 
per  cubic  foot:  suitable  for  lining  industrial  furnaces.  Also  called  insulating  block. 

,'ntermediata-Duty  Fireclay  - A fireclay  brick  that  hat  a PCE  above  Cone  29  or  does  not  deform 
more  than  3 percent  at  2,460  F (1,350  C)  in  the  standard  local  test. 
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Super-Duty  Fireclay  • A fireclay  brick  that  hai  a PCE  above  Cone  33  on  the  fired  product,  shrinks  1 

less  than  1 percent  In  the  American  Society  for  Testing  Materials  permanent  linear  change  test, 

Scheduia  C (2,910  F),  and  does  not  incur  more  than  4 percent  loss  In  the  panel  spalling  test 
(preheated  to  3,000  F).  j 

BRIQUETTER  • A machine  that  compresses  a materiel,  such  as  mate!  turnings  or  coal  dust.  Into  small 
pellets. 

BURNING  AREA  • The  horizontal  projection  of  a grata,  a hearth,  or  both. 

BURNING  RATE -The  quantity  of  solid  waste  incinarated  or  tha  arount  of  heat  relaasad  during 
incineration.  The  rate  is  usually  expressed  in  pounds  of  solid  wastt  per  square  foot  of  burning  araa 
par  hour  or  in  Btu's  per  square  foot  of  burning  area  per  hour. 

CAPACITY  (INCINERATOR) 

Design  - The  number  of  tons  of  solid  waste  that  a designer  anticipates  his  Incinerator  will  be  ebie  to 
process  in  e 24-hour  period  if  specified  criteria  are  met 

4 

t 

Firm  • The  processing  capacity  of  an  incinerator  whan  its  largest  independent  unit  is  not  operating.  j 

j»  Rated  • The  number  of  tons  of  solid  watte  that  can  be  processed  at  an  incinerator  per  24-hour 

period  when  specified  criteria  prevail.  \ 

F I- 

CARBON  DIOXIDE  <C02)  • A colorless,  odorless,  non-poisonous  gas  that  forms  carbonic  acid  when  j 

dissolved  in  water;  it  is  produced  during  the  thermal  degradation  and  microbial  decomposition  of 
solid  wastes. 

CARBON  MONOXIDE  (CO)  • A colorless,  poisonous  gas  that  has  an  axceedingly  feint  mataliic  odor  and 
taste,  it  is  produced  during  tha  thermal  degradation  end  microbial  decomposition  of  solid  wastes 
when  the  oxygen  supply  is  limited. 

CARBON  NITROGEN  RATIO  (C/N)  - The  ratio  of  the  weight  of  carbon  to  the  weight  of  nitrogen 
present  in  e compost  or  In  materials  that  are  being  composted. 

CATALYTIC  COMBUSTION  SYSTEM  - A process  in  which  a substance  is  introduced  into  an  axhaust 
gas  stream  to  burn  or  oxidize  vaporized  hydrocarbons  or  odorous  contaminants;  tha  substance  itself 
remains  intact 

CELL  • Compacted  solid  wastes  that  ere  enclosed  by  natural  soil  or  cover  material  in  a unitary  landfill. 

CELL  HEIGHT  • The  vertical  distance  between  the  top  and  bottom  of  tha  compacted  solid  wme 
enclosed  by  natural  soli  or  cover  materiel  in  a unitary  landfill. 

CELL  THICKNESS  • The  perpendicular  distance  between  the  cover  materials  placed  over  tha  lest  work- 
ing faces  of  two  successive  ceils  in  a unitary  landfill. 

CHARGE  • Tha  quantity  of  solid  waste  introduced  into  a furnace  at  one  time. 
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CHARGING  CHUTE  • An  overhead  passage  through  which  waste  materials  drop  into  an  incinerator. 

CHIPPER  • A size-reduction  device  having  sharp  blades  attached  to  a rotating  shaft  (mandrel)  that  shave 

or  chip  off  pieces  of  certain  objects,  such  as  tree  branches  or  brush. 

COLLECTION  • The  act  of  removing  solid  waste  from  the  central  storage  point  of  e primary  source. 

Alley  - The  picking  up  of  solid  weste  from  containers  placed  edjacent  to  en  ailey. 

Carryout  • Crew  collection  of  solid  waste  from  an  on-premise  storage  erea  using  e carrying  con- 
tainer, carry-cloth,  or  a mechanical  method. 

Contract  - The  collection  of  solid  waste  carried  out  In  accordence  with  e written  agreement  in 
which  the  rights  and  duties  of  the  contractual  parties  ere  set  forth. 

Curb  • Collection  of  solid  waste  from  containers  placed  adjecent  to  a thoroughfare. 

Franchise  • Coilaction  made  by  a prlveta  firm  that  is  given  exclusive  right  to  collect  for  a fae  paid 
by  customers  in  a specific  territory  or  from  specific  types  of  customers. 

Municipal  • The  collection  of  solid  wasta  by  public  employees  and  equipment  under  the  supervision 
and  direction  of  a municipal  department  or  official. 

Private  • The  collection  of  solid  waste  by  individuals  or  companies  from  residential,  commercial,  or 
industrial  premises;  the  arrangements  for  the  service  are  made  directiy  between  the  owner  or 
occupier  of  the  premises  and  the  collector. 

Setout/Setback  - The  removal  of  fuii  and  the  return  of  empty  containers  between  the  on-pramisa 
storage  point  end  the  curb  by  a collection  crew. 

COMBUSTION  • The  chemical  combining  of  oxygen  with  e substance  that  resuits  in  the  production  of 

heet  end  usually  light. 

COMBUSTION  GASES  - The  mixture  of  gases  and  vapors  produced  by  combustion. 

COMPACTION  PIT  TRANSFER  SYSTEM  • A transfer  system  in  which  solid  weste  is  compacted  in  e 

storage  pit  by  a crewier  tractor  before  being  pushed  into  en  open-top  transfer  trailer. 

COMPACTOR 

Mobila  - A vehicle  with  an  enclosed  body  containing  mechanical  devices  that  convey  solid  waste 
into  the  main  compartment  of  the  body  and  compress  it. 

Sanitary  Landfill  • A vehicle  equipped  with  a blade  and  with  rubber  tires  sheathed  in  steal  or  hollow 
steel  cores;  both  types  of  wheels  are  equipped  with  ioad  concentrations  to  provide  compaction 
and  a crushing  effect. 

Stationary  • A machine  that  reduces  the  volume  of  solid  waste  by  forcing  it  into  a containar. 
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COMPOST  • Relatively  ruble  decomposed  organic  matariai. 

COMPOSTING  • A controilad  procan  of  degrading  organic  mattar  by  microorganisms. 

Mechanical  • A method  in  which  tha  comport  i*  continuously  and  rmc'tanicaiiy  mixed  and  aerated. 

Ventilated  Cell  • A composting  method  in  which  tha  compost  is  mixed  and  aerated  by  being 
dropped  through  a vertical  sarlas  of  ventilated  ceils. 

Windrow  ■ An  open-air  method  In  which  compostable  matariai  1s  placed  in  windrows,  piles,  or 
ventlieted  bins  or  pit;  tnd  is  occasionally  turned  or  mixed.  The  procen  may  be  anaerobic  or 
aerobic. 

COVER  MATERIAL  - Soli  that  Is  used  to  cover  compacted  solid  wasta  In  a sanitary  landfill. 

COLLET  • Clean,  color-sorted,  crushed  glass  that  is  used  In  glassmaking  to  speed  up  the  melting  of  silica 
sand. 


DECOMPOSTION  • Tha  reduction  of  the  net  energy  level  and  change  in  chemical  composition  of  organic 
mattar,  as  by  microorganisms. 

DENSITY 

Sanitary  Landfill  • The  ratio  of  the  combined  weight  of  solid  waste  and  soli  cover  to  tha  combined 
volume  of  the  Mild  wasta  end  tha  soil  cover.  (Wgyy  + W^j/Vg^  + V^) 

Bulk  or  Solid  Waste  • The  number  obtained  by  dividing  the  weight  of  solid  waste  by  its  volume. 

DESTRUCTIVE  DISTILLATION  - The  airless  haetlng  of  organic  matter  that  results  in  tha  evolution  of 
voiatlia  substances  end  produces  a solid  char  consisting  of  fixed  carbon  and  ash.  See  LANTZ 
PROCESS 

DISPOSAL 

Ocean  • The  deposition  of  waste  Into  an  ocean  or  estuarine  body  of  water. 

On-Site  - The  utilization  of  methods  or  processes  to  eliminate  or  reduce  the  volume  or  weight  of 
solid  waste  on  the  property  of  the  generator. 

Waste  • The  orderly  process  of  discarding  useless  or  unwanted  material. 

DUMP  - A land  site  where  solid  waste  Is  disposed  of  In  e manner  that  does  not  protect  tha  environment. 

DUMPING  • An  indiscriminate  method  of  disposing  of  solid  weste.  Meaning  the  unloading  oramptying 
of  a container:  use  dltchtrging. 

OUST  • Fine-grain  particulate  mattar  that  Is  capabla  of  being  suspended  In  air. 
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ECOLOGY  • The  science  that  dealt  with  tha  Interrelationshiot  of  organisms  and  thair  living  and  non- 
living surroundings. 

ECOSYSTEM  • Tha  intardapandanca  of  organisms  and  thair  surroundings. 

EFFLUENT  • Tha  substancas  that  flow  out  of  a dasignatad  sourca. 

EFFLUENT  SEEPAGE  • Diffuse  discharge  onto  tha  ground  of  liquids  that  have  percolated  through  solid 
waste  or  another  medium;  thay  contain  dissolved  or  suspanded  materials. 

EMISSIONS  • Material  that  is  released  into  tha  air  aithar  by  a discrete  sourca  (primary  emission)  or  as 
tha  result  of  a photochamicai  reaction  or  chain  of  reactions  (secondary  amission). 

EMISSION  STANDARD  • A rule  or  maasuramant  established  to  regulate  or  control  tha  amount  of  a 
given  poiiutant  that  may  be  discharged  into  tha  outdoor  atmosphere  from  its  sourca. 

ENVIRONMENT  • The  conditions,  circumstances,  and  influances  surrounding  and  affecting  tha  develop- 
ment of  an  organism  or  group  of  organisms. 

ENVIRONMENTAL  SYSTEM  - The  interaction  of  an  organism  or  group  of  organisms  with  its  natural 
and  manmade  surroundings. 

FACULTATIVE  • Able  to  five  and  grow  with  or  without  frae  oxygen. 

FAIRFIELD-HARDY  DIGESTER  (COMPOSTING)  • A patented  product  of  Fairfield  Engineering 
Company,  Marion,  Ohio,  which  decomposes  garbage,  sewage  sludge,  industrial,  and  other  organic 
wastes  by  a com  oiled  continuous  aerobic-thermophilic  process. 

FIELD  CAPACITY  (OF  SOLID  WASTE)  - Tha  amount  of  water  ratained  in  solid  wasta  after  it  has  been 
saturated  and  has  drained  freely.  Aiso  known  as  moistura-hoiding  capacity. 

FLUE  - Any  passage  designed  to  carry  combustion  gases  and  entrained  particulates. 

FLUE  DUST  - Solid  particles  (smaiier  than  100  microns)  carried  in  the  products  of  combustion. 

FLUE  GAS  - Waste  gas  from  a combustion  process. 

FLUE  GAS  SCRUBBER  OR  WA8HER  • A type  of  equipment  that  removes  fly  esh  and  othar  objection- 
able materials  from  flue  gas  by  the  use  of  sprays,  wat  baffles,  or  othar  means  that  require  water  as 
the  primary  separation  mechanism. 

FLUIDIZED  BED  TECHNIQUE  • A combustion  process  in  which  heat  is  transferred  from  finely  divided 
particles,  such  as  sand,  to  combustible  matarials  in  a combustion  chamber.  The  matarials  ara 
supported  and  fluidized  by  a column  of  moving  air. 

FLY  ASH  • All  solids,  including  ash,  charred  paper,  cinders,  dust,  soot,  or  othar  partially  incinerated 
matter,  thet  ere  carried  In  e gas  stream. 

FUEL  BED  • The  layer  of  solid  fuel  or  solid  waste  on  a furnace  grate  or  hearth. 
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FUME  • Suspended  particles  In  a gas;  on*  micron  or  I*m  In  diameter. 

FUNGI  • Slmpla  plants  that  lack  a photosynthetlc  pigment  The  Individual  calls  have  a nucleus  sur- 
rounded by  a membrane,  and  they  may  be  linked  together  In  long  filaments  called  hyphae,  which 
may  grow  together  to  form  a visible  body.  Simpler  fungi  are  Involved  In  the  stabilization  of  solid 
waste  and  sewage. 

FURNACE  - The  chambers  of  an  Incinerator  vriier*  drying,  ignition,  and  combustion  occur. 

GASIFICATION  • The  process  of  converting  a solid  or  liquid  fuel  Into  a gaseous  fuel. 

GENERATION  • The  act  or  process  of  producing  solid  waste. 

GRADER  - A gas-  or  diesel-powered,  pneumatic-wheeled  machine  equipped  with  a centrally  located 
blade  that  can  be  angled  to  cast  to  either  side. 

GRATE  - A device  used  to  support  tha  solid  fual  or  solid  wasta  In  a furnace  during  drying,  ignition,  or 
combustion.  Openings  In  It  permit  air  to  pass  through  It 

GROUNDWATER  - Water  present  In  tha  saturated  zone  of  an  aquifer. 

Free  • Groundwater  In  aquifers  that  are  not  bounded  by  or  confined  In  Impervious  strata. 

GROUNDWATER  RUNOFF  • That  part  of  tha  groundwater  that  Is  discharged  into  a straam  channel  as 
spring  or  seepage  watar. 

HAMMERMILL-A  broad  category  of  high-speed  equipment  that  uses  pivoted  or  fixed  hammers  or 
cutters  to  crush,  grind,  chip,  or  shred  solid  wastes. 

HEAT  OF  COMBUSTION  • The  heat  released,  measured  In  Btu's,  whan  a unit  quantity  of  wasta  or  fual 
is  burned. 

HEAT  RELEASE  RATE  • The  amount  of  heat  liberated  during  cumpleta  combustion;  It  Is  usually 
expressed  In  Btu's  per  hour  per  cubic  foot  of  tha  Internal  volume  of  the  furnace  whare  the 
combustion  takes  place. 

HEAT  VALUE 

High  • The  Btu's  liberated  when  a pound  of  solid  waste  Is  burned  completely  and  tha  products  of 
combustion  are  cooled  to  the  Initial  temperature  of  the  solid  wasta,  as  In  a calorimeter. 

Low -The  high  heat  velue  minus  the  latent  heat  of  vaporization  of  the  water  that  Is  formed  by 
burning  tha  hydrogen  in  the  fuel. 

HYDROGEN  SULFIDE  (HjS)  • A poisonous  gas  with  the  odor  of  rotten  eggs  thet  Is  produced  from  the 
reduction  of  nulfates  In  and  the  putrefaction  of  a sulfur-containing  organic  material. 

IGNITION  TEMPERATURE  • Lowest  temperature  of  a fual  at  which  combustion  becomes  self- 
sustaining. 
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IMPACT  MILL  • A machine  that  grinds  material  by  throwing  it  against  heavy  matai  projaetions  rigidly 
attachad  to  a rapidly  rotating  shaft 

INCINERATION  -The  control  lad  procass  by  wftich  solid,  liquid,  or  gasaous  combustible  wastes  ara 
bumad  and  changed  into  gases  and  tha  residue  produced  contains  littla  or  no  combustibia  material. 

INCINERATOR  • An  engineered  apparatus  usod  to  bum  waste  substances  and  in  wrtiich  all  tha  factors  of 
combustion- tamparitura,  retention  time,  turbulence,  and  combustion  air-cjn  be  control  lad. 

Batch  Fad  • An  incinerator  that  it  periodically  charged  with  solid  waste;  one  charge  is  allowed  to 
bum  down  or  burn  out  before  another  is  added. 

Call-type  • An  incinerator  whose  grate  areas  ara  divided  into  calls,  each  of  wrttich  has  its  own  ash 
drop,  underfira  air  control,  and  ash  grata. 

Central  • A conveniently  'oca tad  facility  that  bums  solid  watte  collected  from  many  different 
sources. 

Chute  Fed  - An  incinerator  that  is  charged  through  a chute  that  extends  two  or  more  floors  above 


Continuous  Feed  - An  incinerator  into  wftich  solid  waste  is  charged  almost  continuously  to  main- 
tain a steady  rate  of  burning. 

Con  trolled- Air  - An  incinerator  with  two  or  more  combustion  areas  in  which  the  amounts  and 
distribution  of  air  are  controlled.  Partial  combustion  takes  place  in  the  first  zone,  and  gases  are 
burned  in  a subsequent  zona  or  zones. 

Direct  Fed  - An  incinerator  that  accepts  soiid  wasta  directly  into  its  combustion  chamber. 

Flue  Fed  • An  incinerator  that  is  charged  through  a shaft  that  functions  as  a chute  for  charging 
waste  and  has  a flue  to  carry  the  products  of  combustion. 

Industrial  • An  incinerator  designed  to  bum  a particular  industrial  wasta. 

Multiple  Chamber  - An  incinerator  consisting  of  two  or  more  chambers,  arranged  as  in-iine  or  retort 
types,  interconnected  by  gat  passage  ports  or  ducts. 

Municipal  • A privately  or  pubiiciy  owned  incinerator  primarily  designed  and  used  to  burn  resi- 
dential and  commercial  soiid  wastes. 

On-Site  • An  incincerator  that  burns  soiid  waste  on  tha  property  utilized  by  the  generator  thereof. 

Open  Pit  • A burning  device  that  has  an  open  top  and  a system  of  closely  spaced  nozzles  that  place 
a stream  of  high-velocity  air  ovar  tha  burning  zona. 

Retort-type  • A muitipie-chamber  incinerator  in  wrtiich  tha  gases  traval  from  the  end  of  the  ignition 
chamber,  then  pass  through  tha  mixing  and  combustion  chamber. 
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INDORE  PROCESS  • An  anaerobic  comporting  method  that  originated  in  India;  it  it  similar  to  the 
Bangalore  prooan  and  was  modified  by  Van  Maanen.  Organic  wastes  are  placed  in  alternate  layers 
with  human  or  animal  excrata  in  a pit  or  pile  The  piles  are  turned  twice  in  six  months  and  drainage 
is  used  to  keep  the  compost  moist. 

INOCULUM  • Microorganisms  placed  in  a culture  medium,  soil,  compost,  stc. 

LANTZ  PROCESS  • A destructive  distillation  technique,  in  which  the  combustible  components  of  solid 
waste  are  converted  into  combustible  gases,  charcoal,  and  a variety  of  distillates. 

LEACHATE  • Liquid  that  has  percolated  through  *oiid  waste  or  other  medium  and  has  ixtrected  dis- 
solved or  suspended  materials  from  it 

LITTER  • Wantonly  discarded  material. 


METALS  • In  the  secondary  materials  industry,  mate  is  include  aii  ferrous,  nonferrous,  and  aiioy  ma- 
terials. 

METHANE  (CHj)  • An  odorless,  colorless,  and  asphyxiating  gas  that  can  explode  under  certain  circum- 
stances; can  be  produced  by  solid  waste  undergoing  anaerobic  decomposition. 

MILLED  REFUSE  • Solid  waste  that  has  been  mechanically  reduced  in  size. 

OOOR  THRESHOLD  • The  lowest  concentration  of  an  airborne  odor  that  a human  can  detect. 

OPEN  BURNING  - Uncontrolled  burning  of  wastes  in  the  open  or  in  an  open  dump. 

ORGANISM  • Any  living  thing. 

Mteroorganism  - Any  living  thing  the  is  m*c roxxwic  or  submisroscopic  in  size. 

PATHOGEN  • An  organism  capable  of  producing  disease. 

PERCENT  MOISTURE  CONTENT  (SOLID  WASTE)  • The  percent  of  moisture  contained  in  solid  waste; 
it  can  be  calculated  on  a dry  or  wet  basis. 

, ...  100  (water  content  of  sample) 

la  Wft  * 111  ■—  ■"  ■■  — r ■■■ll 

Dry  weight  of  sampia  & water  content  of  sample 

2 p m 100  (water  content  of  sample) 

Dry  weight  of  sample 

PERMEABILITY  • The  capacity  of  a porous  medium  to  conduct  or  transmit  fluids. 

PICKING  TABLE  OR  BELT  - Table  or  bait  on  which  solid  waste  is  manually  sorted  and  certain  items 
ere  removed,  it  is  normally  used  in  composting  and  salvage  operations. 
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POLLUTION  • Tha  condition  caused  by  the  presence  in  tha  environment  of  substances  of  such  character 
and  In  such  quantities  that  tha  quality  of  tha  environment  Is  impaired  or  rendered  offensive  to  iife. 

PROCESSING  • Any  method,  systam,  or  other  traatmant  designed  to  change  tha  physical  form  or 
chemical  content  of  solid  waste. 

PRODUCTS  OP  COMBUSTION  • Tha  gases,  vapors,  and  solids  that  result  from  the  combustion  of  a fual. 

PULVERIZATION  - The  crushing  or  grinding  of  material  into  small  piaces. 

PUTREFACTION  • The  dacoir.position  of  organic  mattar  by  microorganisms  and  oxidation,  rasuiting  in 
odors. 

PUTRESCIBLE  - Organic  matter  capable  of  baing  decomposed  by  microorganisms. 

PYROLYSIS  - The  chamica!  decomposition  of  a material  by  heat  in  the  absanca  of  oxygen, 

RASPER  • A grinding  machine  in  the  form  of  a large  vertical  drum  containing  heavy  hinged  arms  that 
rotate  horizontally  over  a rasp-and-siave  floor. 

RECLAMATION  - The  restoration  to  a better  or  mora  useful  stata,  such  as  land  reclamation  by  sanitary 
landfilling,  or  tha  obtaining  of  useful  materials  from  soiid  waste. 

RECOVERABLE  RESOURCES  ■ Matarials  that  still  have  usefull  physical  or  chamical  properties  aftar 
serving  a specific  purpose  and  can,  therafore,  be  reused  or  recycled  for  tha  sama  or  other  purposes. 

RECOVERY  • The  procass  of  obtaining  matariais  or  enargy  resources  from  solid  waste.  Synonyms: 
Extraction,  Raclamation,  Salvage. 

Energy  Energy  available  from  tha  heat  ganaratad  whan  solid  wastas  ara  incinerated. 

RECYCLING  - The  process  by  which  waste  matarials  are  transformed  into  naw  products  in  such  a 
manner  that  the  original  products  may  lose  thaii  identity. 

REFUSE  See  SOLID  WASTE. 

REPROCESSING  • The  action  of  changing  the  condition  of  a secon  iary  material. 

RESIDUE  • Material  that  remains  after  gases,  liquids,  or  solids  have  been  removed. 

Incinerator  Residue  All  of  the  solid  material  collected  after  an  incineration  process  Is  completed. 

REUSE  • The  reintroduction  of  a commodity  into  tha  economic  stream  without  any  change. 

RUBBISH  - A general  tarm  for  solid  wasta-excluding  food  waste  and  ashes-taken  from  residences, 
commercial  establishments,  and  institutions. 

SALVAGE  • Tha  utilization  of  wasta  materials. 
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SALVAGING  • Tha  controlled  removal  of  watte  material*  for  utilization. 

SANITARY  LANDFILL  • A «ite  where  solid  waits  is  ditpoied  using  sanitary  landfilling  techniques. 

SANITARY  LANDFILLING  - An  engineered  method  of  disposing  of  solid  watts  on  land  in  a mannar 
that  protects  the  environment,  by  spreading  the  waste  in  thin  layers,  compacting  it  to  the  smallest 
practical  volume,  end  covering  It  with  soil  by  the  end  of  each  working  dey. 

SANITARY  LANDFILLING  METHOD 

Area  • A method  in  winch  tha  wastes  ara  spread  and  compacted  on  the  surface  of  tha  ground  and 
cover  material  is  spread  end  compacted  over  tham. 

Quarry  - A variation  if  the  area  method  In  which  tha  wastes  are  spread  and  compacted  in  a 
depression;  cover  meteriai  is  generally  obtained  aisewhere. 

Ramp  - Another  verietion  of  the  area  method  in  which  a cover  material  is  obtained  by  excavating  in 
frent  of  tha  working  face.  A varietion  of  this  method  it  known  as  the  progressive  slope 
sanitary  landfilling  method. 

Trench  • A method  in  which  the  waste  is  spread  and  compacted  in  a trench.  The  axcavated  spoil  is 
spread  and  compacted  ovar  tha  wasta  to  form  the  basic  ceil  structure. 

Wet  Area  • A method  used  in  a swampy  area  where  precautions  are  taken  to  avoid  watar  pollution 
before  proceeding  with  tha  area  iendfiii  technique. 

SANITATION  - The  control  of  aii  tha  factors  in  man's  physical  environment  that  exarcise  or  can  exer- 
cite  a deiaterious  effect  on  his  physical  development,  health,  and  survival. 

SATELLITE  VEHICLE  - A small  collection  vehicle  that  transfers  its  loads  into  a larger  vehicle  operating 
in  conjunction  with  it. 

SCREEN 

Rotary  • An  inclined,  mashed  cylinder  that  rotates  on  its  axis  end  screens  meteriei  placed  in  its 
upper  and. 

Vibrating  - An  inclined  screen  that  is  vibrated  mechanicaiiy  and  screens  material  piaced  on  it. 

SECATOR  • A separating  device  that  throws  mixed  materiel  onto  a rotating  shaft;  heavy  and  resilient 
materials  bounce  off  one  tide  of  the  shaft,  whiie  light  and  inaiastic  materials  lend  on  the  other  and 
ara  uast  in  tha  opposite  direction. 

SECONDARY  MATERIAL  - A material  that  is  utilized  in  place  of  a primary  or  raw  matariai  in  manu- 
facturing a product. 

SEEPAGE  • Movement  of  weter  or  gas  through  soil  without  forming  dafinita  channels. 

SEPARATION  • The  systematic  division  of  solid  wasta  into  designated  categories. 
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SEPARATOR 

Ballistic  • A device  thet  drops  mixed  materials  having  different  physical  cl  aracteristics  onto  a 
hlqt-speed  rotary  impeller;  they  ere  hurled  off  at  different  velocities  and  land  In  separate 
collecting  bins. 

Inertial  • A material’  separation  device  thet  relies  on  ballistic  or  grevity  seperation  of  materials 
heving  different  physical  characteristics. 

Magnetic  - Any  device  that  removes  ferrous  metels  by  means  of  magnets. 

SHEAR  SHREDDER  • A size  reduction  mechine  thet  cuts  materiel  between  two  large  blades  or  between 
a blade  and  e stationer'/  edge. 

SHREDDER  • A mechine  thet  reduces  discorded  automobiles  and  other  low-grade  sheet  and  coated 
metal  in  e continuous  operation  to  fist-size  pieces. 

SLAG  • A mineral  substence  formed  by  chemicel  ection  arid  fusion  at  furnace  operating  temperatures. 

SMOKE  - An  aerosol  consisting  of  eli  the  dispersible  particulates  produced  by  the  incomplete  com- 
bustion of  carbonaceous  materials  entrained  in  flue  gas. 

SOLID  WASTE  - Useless,  unwanted,  or  discarded  material  with  insufficient  liquid  content  to  be  free 
flowing.  See  also  WASTE. 

Agricultural  - The  solid  waste  that  results  from  the  rearing  end  slaughtering  of  enimais  and  the 
processing  of  animal  products  and  orchard  end  fieid  crops. 

Commercial  - Solid  waste  generated  by  stores,  offices  and  other  activites  that  do  not  actually  turn 
out  e product. 

Industrial  - Solid  wests  that  results  from  industrial  processes  end  manufacturing. 

Institutional  • Soiid  wastes  originating  from  educational,  health  care,  and  research  facilities. 

Municipal  - Normaliy,  residential  and  commercial  solid  waste  generated  within  e community. 

Pesticide  - The  residue  resulting  from  the  manufacturing,  handling,  or  use  of  chemicals  for  killing 
piantand  enimal  pests. 

Residential  • All  solid  weste  that  normally  originates  in  e residential  environment.  Sometimes  called 
domestic  solid  waste. 

SOLID  WASTE  MANAGEMENT  • The  purposeful,  systematic  control  of  the  generation,  storage,  col- 
lection, transport,  separetion,  processing,  recycling,  recovery,  end  disposal  of  solid  wastes. 

STACK  • A vertical  passage  through  which  products  of  combustion  are  conducted  to  the  atmosphara. 
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STORAGE  • The  interim  containment  of  solid  waste,  in  an  approved  manner,  after  generation  and  prior 
to  ultimate  disposal. 

SULFUR  OXIDES  (SO^)  • Compounds  of  sulfur  combined  with  oxygen  that  have  a significant  Influence 
on  air  pollution, 

TRANSFER  STATION  - A site  at  which  solid  waste  is  concentrated  and  then  taken  to  a processing 
facility  or  sanitary  iandfiii. 

TRANSPORT  - The  movement  of  solid  waste  subsequent  to  collection. 

WASTE  See  also  SOLID  WASTE. 

Bulky  Watte  • Items  whose  large  size  precludes  or  complicates  their  handling  by  normai  collection, 
processing,  or  disposal  methods. 

Construction  and  Demolition  Waste  - Building  materials  and  rubble  resuiting  from  construction, 
remodeling,  rapair,  and  demolition  operations. 

Hazardous  Waste  - Those  wastes  that  require  special  handling  to  avoid  illness  or  injury  to  persons  or 
damage  to  property. 

Wood  Pulp  Waste  - Those  wastes  that  require  special  handling  tu  avoid  illness  or  injury  to  persons  or 
damage  to  property. 

Special  Waste  • Those  wastes  that  require  extraordinary  management. 

Yard  Was.  • Piant  clippings,  prunings,  and  other  discarded  material  from  yards  end  gardens.  Also 
known  as  yard  rubbish. 

WASTE  PROCESSING  - An  operation  such  as  shredding,  compaction,  composting,  and  incinaration,  in 
which  the  physical  or  chemical  properties  of  wastes  are  changed. 

WET  MILLING -The  mechanical  size  reduction  of  solid  wastes  that  have  been  wetted  to  soften  the 
paper  and  cardboard  constituents. 
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INDEX  TO  SUMMARY  FACT  SHEETS 


MATERIAL 

NUMBER 

CATEGORY/ 

NAME 

COMMON  NAME 
(FORM) 

FACT  SHEET 
PAGE  NUMBER 

CHEMICALS 

1 

ACETONE 

ACETONE 

(LIQUID) 

III  1 

2 

BENZENE 

BENZOL 

(LIOUID) 

II 1-2 

3 

CARBON  TETRA 
CHLORIDE 

CARBON  TETRACHLORIDE 
(LIQUID) 

III  3 

4 

CORROSION 

PREVENTIVE 

CORROSION  PREVENTIVE 
(FLUID) 

111-4 

5 

CORROSION 

PREVENTIVE 

DESSICANT 

(POWDER) 

1115 

6 

CORROSION 

PREVENTIVE 

OIL  TYPE  VOLATILE 
CORROSION  INHIBITOR 
(FLUID) 

III  6 

7 

CORROSION 

PREVENTIVE 

VCI 

(SOLID) 

III  7 

8 

DETERGENT 

ALKALI  CLEANING 

COMPOUND 

(LIOUID) 

1118 

9 

DETERGENT 

DETERGENT 

(LIQUID) 

1119 

10 

GREASE 

GREASE 

(FLUID) 

III  10 

11 

LUBRICATING 

OIL 

LUBRICATING  OIL 
(LIOUID) 

III  11 

12 

METHANOL 

WOOD  ALCOHOL 
(LIQUID) 

III  12 

13 

PETROLATUM 

PETROLATUM 

(LIQUID) 

III  13 

14 

PETROLEUM 

CLEANING 

SOLVENT 

STODDARD  SOLVENT 
(LIQUID) 

111-14 
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MATERIAL 

number 

CATEGORY/ 

NAME 

COMMON  NAME 
(FORM) 

FACT  SHUT 
FADE  NUMBER 

15 

PETROLEUM 

DISTILLATE 

MINERAL  SPIRITS 
'LIQUID) 

111-16 

16 

TE7RACHLORO 

ETHYLENE 

PERCHLORO- 

ETHYLENE 

(LIQUID) 

111-18 

17 

TRICHLORO- 

ETHYLENE 

PERCH LORO- 

ETHYLENE 

(LIOUID) 

111-17 

GLASSES 

18 

GLASS 

FIBERGLASS 

(FIBER) 

111-18 

19 

GLASS/ 

PLASTIC 

FIBERGLASS 

(SHEET) 

111-10 

2 0 

GLASS 

GLASS 

(SOLID  STOCK) 

111-20 

21 

MINERAL 

VERMICULAR 

(FIBER) 

111-21 

METALS 

22 

ALUMINUM 

ALUMINUM  (FOIL) 

111-22 

23 

ALUMINUM 

ALUMINUM 

(SHEET) 

111-23 

24 

LEAD 

LEAD 

(SHEET) 

111-24 

26 

STEEL.  IRON 

METAL  CYLINDERS 
(SOLID  STOCK) 

111-26 

26 

ft 

STEEL.  IRON 

METAL  DRUMS 
(SHEET) 

111-26 

27 

STEEL.  IRON 

METAL  STRAPPING 
(STRAPS) 

111-27 

.•8 

TINPLATED 

STEEL 

TIN  CANS 
(SHEET) 

111-28 

29 

TINPLATEO 

STEEL/ 

ALUMINUM 

BIMETALLICS 

(SHfccT) 

111-29 

30 

VARIOUS 

METALS 

AEROSOLS 

(SHEET) 

111-30 
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CATEGORY/ 

NAME 

COMMON  NAME 
(FORM) 

USE 

PAPERS 

31 

FIBER 

BOARD 

COATED  CORRUGATED 

CONTAINERBOARD 

(SHEET) 

111-31 

32 

FIBER- 

BOARD 

CORRUGATED  AND  SOLID 
BOARD  OR  CONTAINER 
BOARD 
(SHEET) 

HI-32 

33 

FIBER 

BOARD 

WAX  IMPREGNATED 
CORRUGATED  BOARD 
(SHEET) 

111-33 

34 

PAPER 

BAG  AND  SACK 
(SHEET) 

111-34 

35 

PAPER 

COATED.  IMPREGNATED 
(SHEET) 

111-35 

36 

PAPER 

CONVERTING.  ENVELOPE 
(SHEET) 

111-36 

37 

PAPER 

NEWSPRINT 
(SHEET,  SHREDS) 

111-37 

38 

PAPER 

PULP 

(MOLDED) 

III  38 

39 

PAPER 

TISSUE 

(SHEET) 

111-39 

40 

PAPER 

VCI  TREATED 
PACKAGING  MATERIALS 
(SHEET) 

111-40 

41 

PAPER 

WAX  PAPER 
(SHREDS) 

111-41 

42 

PAPER 

WRAPPING 

(SHEET) 

111-42 

43 

PAPER 

BOARD 

CHIP80ARD,  BOXBOARD 
(SHEET) 

111-43 

44 

PAPER- 

BOARD 

SPIRALLY  WOUND 
FIBER  CAN 
(TUBE) 

111-44 

45 

PAPER/ 
FOIL  LAMI- 
NATION 

POLYOLEFIN  - FOIL 

PAPER 

(SHEET) 

1)1-46 

■wm 
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CATEGORY/ 

NAME 

COMMON  NAME 
(FORM) 

FACT  SHEET 
PAGE  NUMBER 

PAPER - 

BOARD/ 

METAL 

METAL-EDGED  PAPER- 

BOARD 

(SHEET) 

111-40 

PAPER - 

BOARD/ 

METAL 

METAL-EDGED  PAPER- 

BOARD 

(SHEET) 

111-47 

FIBER- 

BOARD/ 

WOOD 

WOOD-CLEATED  FIBER- 

BOARD 

(SHEET) 

111-48 

PLASTICS 

ACRYLONITRILE 

BUTADIENE 

STYRENE 

ABS 

(SOLID  STOCK.  SHEET) 

111-40 

CELLULOSICS 

CELLOPHANE 

(FILM) 

111-80 

CELLULOSICS 

CELLULOSE  ACETATE 
(FOAM) 

111-51 

CELLULOSICS 

CELLULOSF  ACETATE 
(SHEET,  FILM) 

111-52 

CELLULOSICS 

CELLULOSE  ACETATE 
BUTYRATE 
(SOLID  STOCK) 

111-53 

CELLULOSICS 

STRIPPABLE  PLASTIC 
COATING  - COLD 
(FILM) 

111-64 

CELLULOSICS 

STRIPPABLE  PLASTIC 
COATING  • HOT 
(FILM) 

111-56 

EPOXY 

EPOXY  RESIN 
(FILM) 

111-66 

IONOMER 

SURLYN 
(FILM,  SHEET) 

111-57 

IONOMER 

SURLYN 

(FOAM) 

111-58 

PHENOLICS 

BAKEUTE 
(SOLID  STOCK) 

111-50 

PLASTIC/FOIL 

LAMINATION 

POLYOLEFIN/ 
ALUMINUM/ 
POLYESTER,  MARPLEX 
(SHEET) 

111-60 

— T^| 


APPENDIX  H(5) 


MATERIAL 

NUMBER 

— 

CATEGORY/ 

NAME 

COMMON  NAME 
(FORM) 

FACT  SHEET 
PAGE  NUMBER 

61 

POLYACRYUCS 

LUCITE, 

PLEXIGLAS 
(SOLID  STOCK,  SHEET) 

111-61 

62 

POLYAMIOS 

NYLON 

(CLOTH) 

111-62 

63 

POLYAMIDS 

NYLON 

(FIBER) 

111-63 

64 

POLYCAR- 

BONATE 

POLYCARBONATE 

(SHEET) 

III  64 

65 

POLYCAR 

BONATE 

POLYCARBONATE 
(SOLID  STOCK) 

•1165 

66 

POLYESTER 

DACRON 

(FIBER) 

111-66 

67 

POLYESTER 

MYLAR 

(FILM) 

111-67 

6B 

POLYOLE 

FIN 

POLYETHYLENE 

(FILM) 

III-6B 

69 

POLYOLE 

FIN 

POLYETHYLENE 
(SOLID  STOCK) 

111-69 

70 

POLYOLE 

FIN 

POLYPROPYLENE 

(FIBER) 

III  70 

71 

POLYOLE 

FIN 

POLYPROPYLENE 

(FILM) 

111-71 

72 

POLYOLE- 

FIN 

POLYPROPYLENE 

(FOAM) 

111-72 

73 

POLYOLE- 

FIN 

POLYPROPYLENE 
(SOLID  STOCK) 

111-73 

74 

POLYSTYRENE 

POLYSTYRENE 
(SHEET,  FILM) 

111-74 

75 

POLYSTYRENE 

POLYSTYRENE 

(SOLID) 

111-75 

76 

POLYSTYRENE 

STYROFOAM 

(FOAM) 

1)1-76 

i 


i 


77 


POLYSTYRENE 


STYROFOAM 

(FOAM) 


111-77 


APPENDIX  H(6) 


\y. 

4j 

y 


MATERIAL 

NUMRER 

CATEGORY/ 

NAME 

COMMON NAME 
(FORM) 

FACT  SHEET 
PAGE  NUMRER 

78 

POLYSTYRENE 

STYROFOAM 

(PELLETS) 

111-78 

79 

POLYSULPHONE 

POLYSULPHONE 
(SOLID  STOCK) 

111-79 

80 

POLYTETRA- 

FLUOROETHYL- 

ENE 

TEFLON 
(SHEET,  FILM) 

111*80 

81 

POLYTETRA- 

FLUOROETHYL- 

ENE 

TEFLON 
(SOLID  STOCK) 

111-81 

82 

POLYURE- 

THANE 

POLYURETHANE 

(FILM) 

111-82 

83 

POLYURE- 

THANE 

POLYURETHANE 

(FOAM) 

111-83 

84 

POLYURE- 

THANE 

POLYURETHANE 
(SOLID  STOCK) 

111-84 

85 

POLYVINYL 

ALCOHOL 

PVA 

(SHEET) 

111-85 

86 

POLYVINYL 

ALCOHOL 

FVAC 

(SHEET) 

111-86 

87 

POLYVINYL 

CHLORIDE 

PVC 

(FILM) 

111-87 

88 

POLYVINYL 

CHLORIOE 

PVC 

(SOLID  STOCK) 

111-88 

89 

POLYVINYLI- 
OENE  CHLORIOE 

SARAN,  PVDC 
(FILM) 

111-89 

90 

RUBBER 

LATEX 

(FOAM) 

111-90 

91 

TEXTILE8 
SOUND  FIBER 

RUBBERIZED  HAIR 
(FIBER) 

111-91 

92 

CANVAS, 

RUBBERIZED 

TARP 

(CLOTH) 

111-92 

> 


■422- 


APPENDIX  H(7) 


MATERIAL 

NUMBER 

CATEGORY/ 

NAME 

COMMON  NAME 
(FORM! 

FACT  SHEET 
PAGE  NUMBER 

93 

COTTON 

COTTON  (CLOTH! 

111-93 

94 

COTTON 

COTTON  (CLOTH! 

111-94 

95 

COTTON 

COTTON  (CLOTH! 

111-95 

96 

FELT 

FELT 

(SHEET! 

>11-96 

97 

JUTE 

BURLAP 

(CLOTH! 

111-97 

98 

SCRIM/FOIL 

LAMINATION 

POLYOLEFIN/ 

ALUMINUM/SCRIM 

(SHEET! 

111-98 

WOODS 

99 

WOOD 

COOPERAGE 

(BOARD) 

111-99 

100 

WOOD 

EXCELSIOR 

(SHREDS) 

111-100 

101 

WOOD 

PLYWOOD 

(SHEET) 

111-101 

102 

WOOD 

VENEER 

(SHEET) 

111-102 

103 

WOOD 

WOOD 

(BOARD) 

111-103 

104 

WOOD/ 

METAL 

NAILED  OR 

WIREBOUND 

(BOARD) 

111-104 

-423- 


